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EXECUTIVE SUMMARY

This is the Final Report of the statistical evaluation of the effectiveness

of Federal Motor Vehicle Safety Standard (FMVSS) 207: Seat Back Locks (Only).

FMVSS 207 is a death-and™injury reduction Standard which requires a self-

locking restraining device for folding seats and seat backs, that must meet

specified static load tests. The Standard became effective 1 January 1968.

The principal objective of this analysis is to determine if the effects of

seat back locks on injury avoidance can be determined from statistical analyses

of existing mass accident data from Texas (1972-1974), New York (1974) and

North Carolina (1973-1975). A total of over 600,000 cases of driver involvement

in frontal collisions are analyzed. Only domestic vehicles of known body style,

make-model and model year that were involved in single vehicle or two-vehicle

accidents were included.

Other objectives are (1) to analyze the fatality rate of front and rear

seat occupants using Fatal Accident Reporting System (FARS) data, to determine

whether seat back locks increase the possibility of rear seat occupants being

trapped and killed in panic situations where quick emergency exit from the car

is required and (2) to analyze a limited computerized portion of National Crash

Severity Study (NCSS) data on seat failure and injury.

The purpose of these evaluations is to provide a better understanding of

the effects of seat back locks on deaths and injury severity. The basic measure

of effectiveness is defined as follows:

I Effectiveness I
I of Seat Back =
L, Locks J

1 -

Injury Rate for Drivers of Injury Rate for Drivers of
Post-Standard, 2-Door Cars Pre-Standard, 4-Door Cars
Injury Rate for Drivers of Injury Rate for Drivers of
Pre-Standard, 2-Door Cars Post-Standard, 4-Door Care

x 100

Thus, effectiveness is measured by computing the percent difference between the

Pre- to Post-Standard ratio of injury rates for drivers of 2-door and 4-door

cars, respectively. This effectiveness measure is formulated with the realization

that 4-door cars received the same modifications (which were mandated by other

Standards that went into effect at about the same time as FMVSS 207) as were made

in 2-door cars, except the seat back lock. Thus, by looking at the changes in

injury distributions of drivers of 2-door cars before and after the implementation



of the Standard and comparing this with the analogous data for drivers of 4-door

models, one can expect to assess the impact of the Standard on injury reduction.

In effect, the 4-door vehicles are being treated as a control group.

Before effectiveness values were computed, the data were smoothed by fitting

hierarchical, log-linear models to contingency tables composed of the variables

Injury, PrePost, Vehicle Body Style (2-door or 4-door) and selected control vari-

ables for each state-year of data. Three distinct injury dichotomies were used:

KA vs. BCO,. KAB vs. CO and KABC vs. 0. Modeling served the dual purpose of

smoothing the data by removing random variability due to small cell frequencies,

and of revealing the strength and pattern of various interactions among the

variables comprising the contingency tables.

The smoothed data were then adjusted (standardized) to allow for the direct

comparison of injury rates. Adjustment of the data was necessary in order to

insure that the overall effectiveness estimates were not affected by different

distributions of Pre- and Post-Standard, 2-door and 4-door vehicles across dif-

ferent levels of control variables. On the average, the net impact of modeling

and adjustment was to increase the value of effectiveness estimates by roughly

two to three percent, while slightly reducing the variability of these estimates.

The results of the analyses—shown in the table below—do not support the

hypothesis that the introduction of seat back locks in 2-door passenger cars re-

duces the injury risk to drivers in these cars. That is, the results do demonstrate

that this aspect of the Standard has not been significantly effective in reducing

injury on a broad basis.

OBSERVED EFFECTIVENESS* OF SEAT BACK LOCKS
IN STATE ACCIDENT DATA, FRONTAL CRASHES

State

Texas

New Vork

North
Carolina

Year

1972

1973

1974

1974

1973

1974

1975

KABC vs 0

Effect-
iveness

-1.6 %

-0.7

-8.3

-7.2

-7.9

-14.6

5.6

Standard
Deviation

2.9 %

2.9

3.4

3.1

6.8

7.4

6.0

KAB vs CO

Effect-
iveness

-1.3 %

-3.5

-10.3

-12.1

-3.7

-19.9

14.9

Standard
Deviation

3.5 %

3.6

4.3

4.4

8.8

10.6

7.5

KA vs BCO

Effect-
iveness

4.9 %

-12.7

1.9

-17.9

-44.4

-19.0

26.5

Standard
Deviation

6.1 %

7.6

7.7

8.9

23.5

20.9

13.7

See effectiveness formula on page v.
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While the analysis was not completely successful in removing all confounding

effects, i t is reasonable to infer that the effect of seat back locks on driver

injury risk, if any, is small and very difficult to quantify, given the potential

for confounding effects from the implementation of other Standards, the steady

increase in sales of 2-door cars (and the corresponding decrease in 4-door car

sales) since 1966, vehicle weight differences among 2-door and 4-door cars, and

potential differences of age, sex, socioeconomic and personality factors be-

tween drivers of 2-door and 4-door cars.

The question of possible rear seat occupant entrapment in accidents involving

fire and/or explosion or immersion was also examined by testing the hypothesis

that the presence of seat back locks increases the probability of rear seat occu-

pants of 2-door, Post-Standard cars being killed as a result of their being trapped

by the seat back lock in panic situations. Empirically, this "trapping" effect

was defined as:

Trapping _
Effect

Fatality Rate for Occupants
of Post-Standard. 2-Door Cars
Fatality Rate for Occupants
of Pre-Standard, 2-Door Cars

Fatality Rate for Occupants
of Pre-Standard, A-Door Cars
Fatality Rate for Occupants

of Post-Standard, 4-Door Cars

- 1 x 100

Results obtained from 1975-1978 FARS data indicate that there is an estimated

19 percent decrease in the Pre- to Post-Standard ratio of veav seat occupant

fatality rates corresponding to 2-door, Post-Standard vehicles. It can be specu-

lated that any potential adverse effect due to entrapment is outweighed by the

beneficial effect of a rigid seat back which acts as a restraint on the forward

movement of rear seat passengers in a crash, thus reducing the likelihood of

serious or fatal injury. In any event, the data do not support the hypothesis

that seat back locks increase fatalities due to their trapping effect.

A brief, limited study of computerized NCSS data from April 1978 through 1979

was conducted to study data on driver injury and seat failure. Here, seat fail-

ure refers to seat deformation as well as failure of the seat adjuster, seat

track or seat back locks. The data indicated that the likelihood of fatal or

critical injury is about five times greater given seat failure; the probability of

escaping any injury is about three times higher with no seat failure, compared

to cases with seat failure.NCSS-derived seat failure rates for Post-Standard cars,

however, were not lower than those for Pre-Standard cars.
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1.0 INTRODUCTION

1.1 Background

This report is the third in a series of Task 3 Final Reports on the statis-

tical evaluation of the effectiveness of seven Federal Motor Vehicle Safety

Standards (FMVSS). This work has been conducted under Contract DOT-HS-8-02014

by The Center for the Environment and Man, Inc. (CEM) and its subcontractor, The

Highway Safety Research Center (HSRC) of the University of North Carolina. The

seven FMVSS statistically evaluated are:

• FMVSS 108: Side Marker Lamps (Only)

• FMVSS 202: Head Restraints

• FMVSS 207: Seat Back Locks (Only)

e FMVSS 213: Child Seating Systems

• FMVSS 214: Side Door Beams

• FMVSS 222: School Bus Seating and Crash Prevention

• FMVSS 301: Fuel System Integrity

The statistical evaluation of the effectiveness of FMVSS 207 (Seat Back

Locks only) is presented in this report. Previous work is described in [1] and [2]

FMVSS 207 originally went into effect on 1 January 1968, at which time it

was applicable to passenger cars only. The Standard was basically adapted from

the Society of Automotive Engineers (SAE) Recommended Practice J879 which orig-

inally appeared in November 1963. The major impact of the Standard was that it

required a self-locking restraint device for folding seats and seat backs. In

fact, the introduction of seat back locks was the only apparent change made by

the manufacturers in response to FMVSS 207. The application of the Standard was

extended to multipurpose passengerc vehicles, trucks and buses as of 1 January

1972. At this time, additional requirements and specifications were added to the

Standard, including the proviso that the seat remain in its adjusted track po-

sition during load application. In addition, various aspects of the Standard

were clarified and restructured.

The general requirements of FMVSS 207 are listed below. They apply to

passenger cars, multipurpose passenger vehicles, trucks and buses.

1. Each occupant seat, with the exception of folding auxiliary
jump seats and side facing seats, must be able to withstand
specified loads in forward and rearward longitudinal direc-
tions. These loads include an amount equal to 20 times the
weight of the seat and a load equal to a 3300 inch pound
moment about a defined seating reference point. The seat
must remain in its adjusted position during the application
of each force.

2. With the exception of a passenger seat in a bus or a seat
having a back that is adjustable only for the comfort of
its occupants, hinged or folding seats or seat backs must

1-1



be equipped with a self-locking restraining device. Each
device must have a release control. The device must not
release or fail when:

- A force of 20 times the weight of the seat back is
applied through the center of gravity of a forward
facing seat back, or

A force of 8 times the weight of the seat back is
applied through the center of gravity of a rear-
ward facing seat back.

Additionally, the restraining device must not release or
fail when subjected to an acceleration of 20 g.

3. The control for releasing the restraining device must be
readily accessible to the seat occupant. It must also be
readily accessible to any occupant in a seat immediately
to the rear.

4. Seats that are not designated for occupancy while the motor
vehicle is in motion must be conspicuously labeled to that
effect.

There are two important factors related to the evaluation of the effective-

ness of FMVSS 207 which should be noted:

1. Between the model years MY 66 and MY 72 there was a significant
shift in sales from 4-door to 2-door cars (see Table 3-1, page
3-2). This trend must be taken into account in the evaluation
of FMVSS 207. Possible implications of this market shift are
discussed when appropriate in Section 3.1.

2. FMVSS 207 and many other Standards were applied nearly simul-
taneously during the late 1960's. It is not immediately obvious
as to how to distinguish between the effects of one Standard
and another; for example, FMVSS 207 (Seat Back Locks, Only) and
FMVSS 202 (Head Restraints) may possibly have related effects.
It is conceivable that there is a relation between these two
Standards which influences possible effectiveness. In the
evaluation of FMVSS 207, it is assumed that the other Standards
are equally effective on 2-door and 4-door cars. FMVSS 207
(Seat Back Locks, Only) applies to 2-door passenger vehicles.
Thus, in the evaluation of seat back restraints, 4-door cars
may be regarded as a "control group." There is the possibility
that if another Standard or industry-introduced safety measure
had a significantly different effect in 2- and 4-door cars in
frontal crashes, it may act as a confounding influence on the
evaluation of the Standard. For example, General Motors
and Chrysler introduced collapsible steering columns in 1967,
and Ford modified the steering wheel in 1967 and introduced
collapsible columns in 1968. The effects of collapsible columns
may be different in 2-door and 4-door vehicles and also ultimately
related to the presence of seat back locks in the 2-door vehicles
(at least as far as driver injuries are concerned). Possible
confounding factors on the evaluation of the Standard are dis-
cussed in Section 3.1.3.

1-2



1.2 Objective and Purpose

The principal objective of this analysis is to determine if any effects

of seat back locks on fatalities and injury avoidance can be determined from

the statistical analyses of mass accident data from:

• Texas 1972-1974

• North Carolina 1973-1975

• New York 1974.

Other objectives are (1) to analyze the fatality rate of front and rear

seat occupants, using the Fatal Accident Reporting System (FARS) data, to

determine whether the presence of seat back locks increases the possibility of

rear seat occupants being trapped and killed in panic situations where quick

exit from the car is required, and (2) to analyze National Crash Severity Study

(NCSS) accident data on seat failure and driver injury.

1.3 Scope of Analysis

• The analysis of the effects of seat back locks on injury
avoidance is primarily concerned with fatalities and
injuries to drivers.

• In injury avoidance evaluation the statistical analyses
rely on a comparison of 2-door and 4-door Pre- and Post-
Standard cars.

• Mass accident data from Texas (3 years), North Carolina
(3 years) and New York (1 year) are used.

• The analysis of the effects of seat back locks on rear
seat occupant fatalities uses the FARS data for the years
1975 through 1978.

• The analysis of driver injury and seat failures uses NCSS
computerized accident data from April 1, 1978 through
1979.

1-3



1.4 Approach

The statistical evaluation of the effects of FMVSS 207 is here limited to

three specific studies:

1. Injury Analysis for Seating Systems, Using State Accident Data..

2. Rear Occupant Fatality Analysis, Using FARS Data.

3. NCSS Data on Driver Injury and Seat Failure.

The first and major study is concerned with determining if the self-locking

seat back devices are an important deterrent to fatalities and injuries of

drivers. The second study deals with assessing whether the seat back locks

may trap rear seat passengers in severe accidents and increase the risk of

death to rear passengers in 2-door cars. The third study briefly reviews

limited computerized NCSS data on driver injury and seat failure.

The hypothesis investigated in the first analysis is that drivers of

2-door cars will benefit from reduced injuries in frontal collisions by having

the seat back fixed, rather than free to dynamically rotate forward, thus forcing

the driver and the passenger(s) into the steering wheel and/or dash panel in

front of them. Because there were many other injury reducing Standards intro-

duced at approximately the same time as FMVSS 207, as well as various changes in

the vehicles and in sales trends,it is assumed that the degree to which seat

back locks are effective can be determined by comparing the difference in the

changes of injury rates between 2-door cars and 4-door cars before and after the

implementation of FMVSS 207. Specifically, one would expect drivers in 2-door

cars to have a slightly greater injury reduction than drivers in 4-door cars, if,

in fact, the seat back locks are effective. However, two factors deserve mention

at this point. First, the analysis is restricted to drivers in frontal collisions

only. Second, if other FMVSS were differentially applied or had significantly

greater effectiveness in 2-door or 4-door cars, then any difference in the re-

duction of injury rates could be attributed to these factors as well as to the

presence of seat back locks.

The rear occupant fatality analysis considers the possibility of rear seat

occupants becoming trapped due to the inability to release seat back locks in

panic-producing situations such as post-crash fires or immersion, where quick

exit is essential. It would appear from the analysis that trapping is not an

important effect; rather, seat back locks appear to have a beneficial effect

of containing rear seat occupants in the rear seat area during a collision

and preventing them from being projected into the front seat area, where they

might strike objects after having gained momentum.

1-4



1.5 Limitations of the Study

This study does not provide a measure of the overall effectiveness of all

aspects of FMVSS 207. It is limited to a consideration of the effects of the

self-locking restraining devices for folding seat backs in 2-door passenger

cars.

As was pointed out previously, seat back locks were introduced in the model

years 1967-1968 in 2-door cars. Seat back locks are the only requirements man-

dated by FMVSS 207 which do not apply to 4-door cars as well and, hence, the

Pre- and Post-Standard 4-door vehicles may be regarded as a control group in

the evaluation of seat back locks.

It should also be noted that the other major aspect of FMVSS 207, specifi-

cations for seating system strengths, would be difficult to evaluate for two

reasons. First, it appears unlikely that the strength of seating systems has

changed significantly over the past 30 years. Second, unlike seat back locks,

these specifications apply equally to both 2-door and 4-door vehicles.

1.6 Outline of the Report.

Section 2 of this report summarizes the analyses performed in the evalu-

ation of the effectiveness of FMVSS 207 with regard to seat back locks. It

includes a discussion of the measure of effectiveness; the estimated effective-

ness of the Standard; confidence limits on the estimated effectiveness; overall

success of the evaluation and the credibility of the analysis. Also included

in Section 2 are various comparisons of results and the final conclusions,

findings and recommendations obtained from the analysis.

In Section 3, the detailed analyses of the data are described. The

Appendices include relevant data in the form of completely cross-classified

tables (Appendix A), and a complete description of resultant models (Appendix B)

for the Texas, New York and North Carolina accident data samples, as well as

effectiveness results for observed unadjusted data (Appendix C) and a description

of the effectiveness computations and error estimation procedure (Appendix D).

1.7 References for Section 1

1. Ball, J.T., J.C. Reidy and G.M. Northrop. Final Design and Implementation
Plan for Evaluating the Effectiveness of FMVSS 202: Head Restraints, and
FMVSS 207: Seating Systems, DOT HS 803 392, National Technical Information
Service, Springfield, Virginia, 1977.

2. Northrop, G.M., J.T. Ball, D, Bancroft and J.C. Reidy. Methodologies for
Nine Federal Motor Vehicle Safety Standards: FMVS 105, 108, 122, 202, 207,
212, 221, 222, DOT HS 803 388, National Technical Information Service,
Springfield, Virginia, 1977.
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2.0 SUMMARY OF ANALYSES PERFORMED FOR FMVSS 207

2.1 Measures of Effectiveness

The effect iveness measure used for evaluat ing the e f fec t s of seat back locks

on d r ive r in jury i s defined as fol lows.

Effectiveness
of Seat Back

Locks
1 -

Injury Rate for Drivers of
Post-Standard. 2-Door Cars
Injury Rate for Drivers of
Pre-Standard, 2-Door cars

Injury Rate for Drivers of
Pre-Standard, 4-Door Cars
Injury Rate for Drivers of
Post-Standard, 4-Door Cars

x 100

The question of possible rear seat occupant entrapment in accidents involving

fire and/or explosion or immersion was also examined by testing the hypothesis

that the presence of seat back locks increased the probability of rear seat occu-

pants of 2-door, Post-Standard cars being killed as a result of their being trapped

by the seat back lock in panic situations. Empirically, this "trapping" effect

was defined ast

Trapping
(_ Effect J

Fatality Rate for Occupants
of Post-Standard, 2-Door Cars
Fatality Rate for Occupants

«. of Pre-Standard, 2-Door Cars

Fatality Rate for Occupants *\
of Pre-Standard, 4-Door Cars I _ .
Fatality Rate for Occupants /
of Post-Standard, 4-Door CarsJ

x 100

Positive values indicates that a trapping effect may be occurring.

2.2 Estimated Effectiveness of FMVSS 207

FMVSS 207 applies to passenger cars, multipurpose passenger vehicles,

trucks and buses. The main impact of the Standard was to require a self-locking

restraining device for folding seats and seat backs. Other requirements relate

to the strength of seats and seat track devices. Because seat back locks were

installed on two-door passenger cars generally in the 1968 model year, the

analysis basically focuses on the change in the frequency of injury to drivers

of two-door cars between Pre-Standard and Post-Standard models. Secondary

investigations (1) study the possibility of increased fatalities of rear seat

passengers due to being trapped and (2) analyze NCSS data on seat failures.

The major analysis springs from the hypothesis that with seat back locks in a

frontal collision, (a) the front seat passenger will not have an additional load

or impact from the seat back, and (b) items in the back seat, particularly passen-

gers, will not be thrown against the front seat passengers. The second analysis

stems from speculation that seat back lock releases are sometimes difficult to
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locate and operate, especially in panic situations, and may "trap" rear seat

passengers, which would be extremely dangerous in situations where fire,

explosion or immersion is a post-crash event. The third study is a very limited

investigation of the association of driver injury with the failure of seat back

locks and other aspects of seat failure using NCSS data.

2.2.1 Effectiveness of FMVSS 207 in Reducing Driver Injuries

The effectiveness of seat back locks for reducing the injury risk of

drivers in 2-door passenger cars involved in frontal collisions was evaluated

using mass accident data as summarized in Table 2-1. Thus, the effectiveness

results are based on more than 600,000 cases from Texas, New York and North

Carolina, covering seven state-years of accident data.

TABLE 2-1
MASS ACCIDENT DATA USED TO EVALUATE

THE EFFECTIVENESS OF SEAT BACK LOCKS

State

Texas

New York

North
Carolina

Year

1972

1973

1974

1974

1973

1974

1975

Sample Size

156,943

158,897

143,388

65,593

27,345

26,707

28,411

Total Cases

Total

459,228

65,593

82,463

607,284

Before effectiveness values were computed, the data were smoothed by fitting

hierarchical, log-linear models to contingency tables composed of the variables

Injury, PrePost, Vehicle Body Style (2-door or 4-Door) and selected control vari-

ables for each state-year of data. Three distinct injury dichotomies were used:

KA/BCO, KAB/CO and KABC/O. Modeling served the dual purpose of smoothing the

data by removing random variability due to small cell frequencies, and of reveal-

ing the strength and pattern of various interactions among the variables comprising

the contingency tables.

The smoothed data were then adjusted (standardized) to allow for the direct

comparison of injury rates. Adjustment of the data was necessary in order to

insure that the overall effectiveness estimates were not affected by different
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distributions of Pre- and Post-Standard, 2-door and 4-door vehicles across

different levels of control variables.

The effectiveness results obtained are summarized in Table 2-2 and Table

2-3 for observed, unadjusted mass accident data and smoothed, adjusted data,

respectively. Effectiveness percentages are given together with an associated

standard deviation and confidence interval for three injury dichotomies

(KA/BCO, KAB/CO and KABC/O) for each state and year analyzed. On the average,

the net impact of modeling and adjustment was to increase the value of effective-

ness estimates by roughly two to three percent.

The effectiveness values computed for the smoothed, adjusted data are most

often negative. In Texas (the largest sample)»e^fectiveness ranged from 4.9 per-

cent to -12.7 percent for KA/BCO; -1.3 percent to -10.3 percent for KAB/CO; and

-0.7 percent to -8.3 percent for KABC/O. The effectiveness values computed
from the New York 1974 sample were negative for all three injury dichotomies

(-7.2 percent to -17,9 percent). In North Carolina, the effectiveness was negative

in 1973 and 1974 for all three injury dichotomies and positive in 1975.

The results of the analyses are consistent with the null hypothesis that

the introduction of seat back locks in 2-door passenger cars had no effect on the

injury risk to drivers in these cars. That is, the results do not demonstrate

that this aspect of the Standard has been effective in reducing injury.

From Tables 2-2 and 2-3, the following observations are made.

• A comparison of the effectiveness results obtained for the
observed (raw) unadjusted with the smoothed (modeled) adjusted
data shows that usually a greater effectiveness is obtained
with the smoothed adjusted data. In the observed data, the
reduction in injury rates from Pre-Standard to Post-Standard
cars is greater in 4-door cars than in 2-door cars. Thus,
modeling and adjustment to remove confounding effects does
increase effectiveness; however, for most samples, negative
values remain.

• The variability In results among years is greater in North Carolina
with the small data base than in Texas with the much larger
number of cases.

Definitions of injury levels are: K = killed; A = severely injured; B = mod-
erately injured; C = minor injuries; 0 = no injury.

ft*
In general, negative effectiveness values do not allow rejection of the null
hypothesis that seat back locks do not reduce the incidence or severity of in-
juries in the broad class of frontal crashes between two passenger automobiles.
Negative effectiveness values do not imply that the Standard is causing injuries.
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TABLE 2-2
SUMMARY OF PERCENT EFFECTIVENESS FOR OBSERVED UNADJUSTED

MASS ACCIDENT DATA FOR FRONTAL CRASHES INVOLVING ONE OR TWO VEHICLES

Injury
Level

KA

KAB

KABC

State

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Texas

New York

North Carolina

Texas
1965-1971

'Model Year Cars

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Year

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

Effectiveness

5.1

-6.7

-2.8

-27.4

-49.8

-29.2

20.1

4.4

-2.5

3.2

-3.2

-1.0

-16.3

-14.6

-6.8
-26.9
12.0

-1.8

3.4

-15.4

-2.3

1.2

-12.5

-8.3

-9.7

-18.9

1.2

-0.7

6.0

-10.7

Standard
Deviation

6.1

7.2

8.0

9.7

24.0

22.2

14.6

7.8

9.0

9.8 .

3.6

3.5

4.5

4.5

9.1

11.1
7.7

4.5

4.4

5.7

2.9

2.8

3.5

3.1

6.9

7.5

6.2

3.6

3.5

4.5

95 % Confidence Interval

From

-4.9

-18.5

-16.0

-43.2

-89.8

-65.7

-3.8

-8.3

-17.3

-12.9

-9.1

-6.8

-23.6

-22.0

-21.6
-45.0
-0.7

-9.2

-3.9

-24.8

-7.1

-3.4

-18.2

-13.4

-21.0

-31.2

-9.1

-6.7

0.3

-18.1

To

15.1

5.1

10.3

-11.5

-9.8

7.3

43.9

17.17

12.3

19.3

2.6

4.8

-9.0

-7.3

8.1
-8.7
24.7

5.5

10.6

-6.0

2.5

5.9

-6.7

-3.2

1.5

-6.5

11.4

5.2

11.8

-3.4
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TABLE 2-3
SUMMARY OF PERCENT EFFECTIVENESS FOR SMOOTHED ADJUSTED

MASS ACCIDENT DATA FOR FRONTAL CRASHES INVOLVING ONE OR TWO VEHICLES

Injury
Level

KA

KAB

KABC

. State

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Year

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

Effectiveness

4.9

-12.7

1.9

-17.9

-44.4

-19.0

26.5

6.0

-5.3

5.0

-1.3

-3.5

-10.3

-12.1

-3.7

-19.9

H.9

-0.4

1.3

-10.3

-1.6

-0.7

-8.3

-7.2

-7.9

-14.6

5.6

0.3

4.7

-7.1

Standard
Deviation

6.1

7.6

7.7

8.9

23.5

20.9

13.7

7.7

9.3

9.7

3.5

3.6

4.3

4.4

8.8

10.6

7.5

4.5

4.5

6.5

2.9

2.9

3.4

3.1

6.8

7.4

6.0

3.6

3.6

4.4

95 % Confidence Interval

From

-5.1

-25.0

-10.7

-32.5

-82.9

-53.3

4.0

-6.6

-20.5

-10.8

-7.1

-9.4

-17.4

-19.4

-18.1

-37.4

2.6

-7.7

-6.1

-19.4

-6.3

-5.4

-13.9

-12.2

-19.0
-26.6
-4.2

-5.6

-1.2

-14.3

To

14.9

-0.3

14.6

-3.3

-5.9

15.2

49.0

18.5

9.9

20.9

4.4

2.5

-3.3

-4.9

10.7

-2.5

27.1

6.9

8.7

-1.3

3.1

4.1

-2.6

-2.1

3.3
-2.5
15.4

6.2

10.5

0.0
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• A reduced sample for Texas was created by including only
1965-1971 model year cars. This eliminates very old cars,
includes only model years fairly close to the time of
Standard implementation,and reduces the effects of the
market shift from 4-door cars to 2-door cars which took
place over an extended period. The results, however,
were about the same, indicating that the inclusion of
.very old and very new cars in the Texas 1972-1974 sample
did not confound the results.

2.2.2 Analyses for Trapping

The analysis of a potential trapping effect for rear seat occupants in

Post-Standard 2-door passenger cars was conducted using fatal accidents involving

fire, explosion or immersion derived from the Fatal Accident Reporting System

(FARS) for 1975, 1976, 1977 and 1978. The results are summarized in Table 2-4.

The results do not support the hypothesis that seat back locks increase the

possibility of trapping a rear seat occupant in a panic situation,resulting in

increased fatalities. If this were so, one would expect positive values for rear

seat occupants and possibly negative values for front seat occupants. Contrary to

this expectation, there is an estimated 19 percent decrease in the Pre- to Post-

Standard ratio of rear seat occupant fatality rates corresponding to 2-door,

Post-Standard vehicles while a 4 percent decrease occurs for front seat occupants.

It can be speculated that the locked front seat back may act as a restraint on

the forward movement of rear seat passengers during a crash, reducing the likeli-

hood of fatal or serious injury. This beneficial effect is perhaps more important

than a possible trapping effect.

TABLE 2-4
RESULTS FOR FRONT AND REAR SEAT
OCCUPANTS TO EVALUATE TRAPPING

IN FIRE/EXPLOSION/IMMERSION ACCIDENTS

Occupant
Location

Rear Seat

Front Seat

Total

Weighted Change in
Post Standard/Pre-Standard

Fatality Ratio

- 19 %

N = 513

- 4 %

N = 3086

N = 3599
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2.2.3 Occupant Injury and Seat Failures

An analysis of a limited sample of computerized National Crash Severity

Study (NCSS) data indicated that the probability of avoiding injury is three

times greater when no seat failure occurs. Seat failure was defined to include

any seat deformation as well as failure of the seat adjuster, track and lock.

Fatal or serious injury occurs about five times more often with seat failure.

The NCSS seat failure rates were 2.4 percent in Pre-Standard cars and 3.7 per-

cent in Post-Standard cars. It should be noted that seat failure occurred in

only four percent of the NCSS cases. Seat failure tends to occur primarily

in very violent crashes, where the failure of the seat is likely to be only

one of many possible mechanisms causing or contributing to death or serious

injury.
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2.3 Evaluation of the Driver Injury Analysis

2.3.1 Overall Success of the Analysis

The analysis of the effects of seat back locks on driver injuries does

not support the hypothesis that seat back locks reduce injury risk to drivers

of 2-door passenger cars involved in frontal collisions. The observed, unadjus-

ted data with confounding effects has an injury reduction that is greater in

4-door Post-Standard cars than in 2-door Post-Standard cars, resulting in nega-

tive effectiveness, The process of modeling and adjusting the data to remove

confounding effects increases the computed effectiveness. However, with the

single exception of results for one year (North Carolina 1975), the effective-

ness is negative or near zero.

It is reasonable to infer that the effect of seat back locks on driver

injury risk in 2-door cars is at most very small and difficult to quantify,

given the potential for confounding effects from the implementation of other

Standards implemented about the same time; the changing distribution of 2-door

and 4-door cars in the automotive population; vehicle weight differences among

2-door and 4-door cars; and potential differences of age, sex, socioeconomic and

personality factors among drivers of 2-door and 4-door cars.

2.3.2 Limitations of the Driver Injury Analysis

The analysis of the driver injury reduction effect of FMVSS 207 is limited

in the following ways.

1. State mass accident data do not indicate whether injury was

due to the seat back itself, or to other mechanisms.

Obviously» the conclusive determination of this information
would be virtually impossible in most accident situations.

2. There was a large shift from 4-door to 2-door cars during the

period considered in this analysis. It is apparent that if

this trend had been ignored in the analysis, any relative

changes in injury rates could be attributed to the market

trend rather than to seat back locks. This effect is con-

trolled for but not entirely eliminated by the modeling and

adjustment process that was used with the data.

3. Only driver injuries have been studied. Insufficient data were

available to analyze the effectiveness of seat back locks for

front seat passengers.
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4, Mass accident data recording techniques result in missing

data and the misclassification of data.

It is known that the police assignment of injuries to
the intermediate KABCO is somewhat subjective and
ambiguous, particularly for the B, C, and 0 levels.
Missing information for some variables has prevented
some useful comparisons between states from being made.
In some cases, certain types of information are not
collected, e.g., vehicle weight in Texas. Data
limiations such as this have been partially offset
by using make/model/year information.

5. The analytic approach imposes some practical and theoretical

constraints.

The use of categorical data analysis techniques limits
the modeling of smooth relationships between factors,
e.g., relations between driver age and injury severity.

2.3.3 Credibility of the Analysis

The credibility of the analysis is quite high even considering the limi-

tations noted in Section 2.3.2. More than 600,000 cases of driver involvement

in frontal crashes were studied, and the cars were rather evenly divided among

2-door and 4-door cars and Pre-Standard and Post-Standard cars, assuring a large

sample in each cell. The analysis was carried out in three states of widely

divergent locations and somewhat different economic and demographic character-

istics, as well as driving habits.

2-9



2.4 Evaluation of the Rear Seat Occupant Analysis

2.4.1 Overall Success of the Analysis

The question of possible rear seat occupant entrapment in accidents invol-

ving fire and/or explosion or immersion was addressed by the analysis. The re-

sults, while based on a small number of cases, suggest that any effect due to

entrapment is outweighed by the beneficial effect of a rigid seat back confining

rear seat passengers to the rear area during a collision, thus reducing the

likelihood of serious or fatal injury.

2.4.2 Characteristics and Limitations of the Rear Seat Occupant Analysis

Two important aspects should be pointed out:

1. This analysis was carried out on the basis of the FARS
data for the period 1975-1978, and FARS is a census
of fatal accidents for that period.

2. Using police reported accident data, it is not possible
to determine the cause of death or other factors which
might indicate the importance of the seat back lock.

2.4.3 Credibility of the Analysis

The credibility of the results is as high as practicable, because the

analysis is based on the entire FARS census and not on a sample. A trapping

effect of -19 percent was determined, which is the opposite of what would be

expected if there were an increase in trapping. From this, it would appear

that seat back locks are possibly beneficial to rear seat passengers, even in

fire/explosion/immersion situations, by confining them to the rear seat and keep-

ing them from being thrown into the front seat region, where they might strike

the windshield, windows and supports, the dash, and front seat occupants. Also,

because of the seat back locks, the occupants of rear seats in 2-door cars are

less likely to be ejected through open front windows or doors.
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3.0 ANALYSIS OF MASS ACCIDENT DATA AND NCSS DATA

Overview

This section contains a detailed description of two analyses performed on

mass accident data and a brief examination of NCSS data. The analyses described

in this section include:

• 3.1 Analysis of Driver Injuries

• 3.2 Analysis of Rear Seat Occupant Fatalities

• 3.3 Analysis of NCSS Data on Seat Intrusion

The first analysis is the principal effort for studying the effectiveness

of seat back locks in 2-door passenger cars. The analysis contains a discussion

of the analytic approach; a description of the data files used and how they were

derived; and a step-by-step presentation of the analysis through the determination

of effectiveness and estimation of errors for FMVSS 207. More briefly, the

second analysis investigates the question of trapping rear seat occupants,

while the third analysis examines the relation between driver injury and seat

failure as determined from a portion of NCSS accident data.
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3.1 Analysis of Driver Injuries

3,1.1 Analysis Approach

The purpose of this analysis is to assess whether the requirement for seat

back locks in 2-door passenger cars reduces the severity or frequency of injuries

to drivers. This effect has been investigated by using state accident data to

analyze the injury characteristics of drivers in passenger car frontal crashes.

As was outlined in Section 1.1, FMVSS 207 went into effect on 1 January

1968. Prior to the implementation of the Standard, only General Motors had in-

cluded (in 1967) seat back locks on all their 2-door models. There also were

self-locking seat back restraints on some types of foreign cars implemented over

a period of years prior to 1967. However, foreign cars are excluded from the

sample.

To address the question of whether seat back locks reduce the frequency or

severity of injury to front seat occupants, a comparison is made between drivers of

2- and 4-door cars before (Pre) and after (Post) the Standard took effect. The

4-door cars received the same modifications (which were mandated by other Standards

that went into the effect at roughly the same time as FMVSS 207) as were made in

2-door cars, except the seat back lock. Thus, by looking at the changes in injury

distribution of drivers of 2-door cars before and after the implementation of

the Standard and comparing this with the analogous data for drivers of 4-door

models, one might hope to assess the impact of the Standard on injury reduction.

In effect, the 4-door vehicles are being treated as a control group.

There is a difficulty in a straightforward approach to the analysis out-

lined above caused by a rather large change in the relative sales of 2 and 4-

door cars. The following table presents the distribution of domestic factory

sales by vehicle type.

TABLE 3-1
DOMESTIC FACTORY SALES BY VEHICLE TYPE

(Percent )

Year

1966
1967
1968
1969
1970
1971
1972

Vehicle Type

2-Door

45.3
48.2
50.8
51.9
53.6
53.2
54.3

4-Door

50.0
47.6
46.0
45.6
45.0
45.7
45.0

Chassi s/Converti bles

4.7
4.2
3.2
2.5
1.4
1.1
0.7

Source: Automobiles Facts and Figures Compiled
Annually by Motor Vehicle Manufacturers
Association of U.S. [1]
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It is apparent that there has been a marked shift away from 4-door cars

and, unless controlled for, any relative differences in injury rates may be

attributable to the market shift rather than to seat back locks.

CEM's analytic approach to evaluating FMVSS 207 has three major aspects:

• Definition of effectiveness measures.

• Smoothing of the data to remove chance variation.

• Adjustment of the data to control for differences of the

injury rates that are not due to FMVSS 207.

The basic variables used in the analysis are Pre/Post, 2-door/4-door, and

injury severity; other variables are selected for adjusting and/or modeling the

data. Driver injury distributions between Pre- and Post-Standard 2- and 4-door

cars are not directly comparable without adjustment. There are differences

among the four classes in the distribution of other variables such as vehicle

weight, driver age and driver sex. In order to address the question of how

many (driver) injuries were avoided due to seat back locks on 2-door, Post-

Standard cars, the data have to be adjusted for these differences. Once this

is done, the driver injury distribution of other classes of accidents can be

directly compared to the driver injury distribution for all 2-door car accidents.

With the above comments in mind, the analysis of the effectiveness of

FMVSS 207 is carried out in the following steps:

1. Select the full mass accident data base. The data bases

analyzed are Texas 1972-1974, North Carolina 1973-1975
and New York 1974.

2. Extract the partial data set to be directly used in evalu-
ation of the Standard. The partial data set consists of
drivers in passenger cars involved in frontal impact col-
lisions.

3. Define variables to be considered for modeling and adjust-
ment. In addition to Model Year Class (Pre/Post), Vehicle
Body Style (Style) and Driver Injury (Injury), all available
variables that might account or control for possible con-
founding effects and random variability of the data are
considered for modeling and adjustment.

4. Apply the variable selection procedure. From the group of
potential variables, at most four can be selected for modeling
and adjustment. This reflects the limitation of a maximum
of seven variables in the modeling procedure. The variable
selection procedure consists of ranking all potential vari-
ables according to the strength of their interactions with
Prepost, Style and Injury and choosing those variables with
the highest degree of interaction.
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6.

7.

Model the data defined by the table, Injury x Pre/Post x Style
x Variable- x Variable- x ... Variable , using the log-linear
modeling routine in the Biomedical Computer Programs P-Series.[2]
The purpose of modeling is to remove random variability and
smooth the data. Modeling also reveals the strengths of inters
actions among variable groups. Modeling is carried out separately
for 3 injury dichotomies (KA x BCO, KAB x CO, KABC x 0).

Adjust the smoothed data to allow for the direct comparison of
injury rates. Adjustment is necessary in order to insure that the
overall effectiveness estimates will not be affected by a different
distribution of 2-door and 4-door vehicles across all levels of
the relevant pre-crash factors identified in the variable selection
procedure.

Compute the effectiveness of the Standard for each state-year data
subset and compare results. The effectiveness measure which is
used in this analysis is a ratio of the change (Pre vs. Post) in
injury rates for drivers of 4-door cars relative to the change
(Pre vs. Post) for drivers of 4-door cars. If P., are defined as
in Table 3-2, then the effectiveness is computed as follows.

E = 1 -
22 j

x 100

An error estimate of each effectiveness computation is made.

TABLE 3-2

CLASSIFICATION OF DRIVER INJURY RATES

Condition

Pre-Standard

Post-Standard

2-Door

pn

P21

4-Door

P12

P22

8. Repeat Steps 5-7 for data that include only drivers in passenger
cars with model years from 1965 through 1971 (i.e., close to the
time of Standard implementation) and evaluate any differences
in the effectiveness and error estimate.

9. If positive effectiveness is found, extrapolate the results
based on Texas, North Carolina and New York to nationwide
estimates of the number of injuries avoided assuming all
2-door cars have seat back locks compared with no 2-door
having seat back locks.

3.1.2 Data Characteristics and Variable Selection

The data characteristics and variable selection for each state are pre-

sented separately in this subsection. The five generic tables that document

each data set are:
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• Relation of partial data set to full data base.

• Univariate frequency distribution of relevant variables.

• Injury rates for Pre/Post Standard x 2-door/4-door vehicle
x relevant variables.

• Chi-squares of interaction terms of variables considered
for modeling and adjustment.

• Completely cross-classified contingency table of data prior
to modeling (Appendix A).

Texas 1972, 1973, 1974

The size of the seat back lock drivers-only data set relative to the entire

1972-1974 Texas accident data base can be characterized by noting the fraction

of accidents, vehicles and fatalities contained in the data set as given in

Table 3-3. The low fatality rates in the Texas partial data sample (and also

in North Carolina and New York) result from the screening procedure used to

establish a data set that might reflect the effects of adding seat back locks.

The partial data set excluded vehicles that overturned or had run off the road.

Only drivers were included. Since average occupancy is 1.6 persons per vehicle,

a significant number of other occupants are excluded. Foreign cars were ex-

cluded, because many foreign manufacturers had seat back locks before 1968.

Convertibles were not included as passenger cars and passenger cars towing

anything were excluded. All of the above factors tend to lessen the number of

fatalities and fatal accidents included in the partial data set.

TABLE 3-3
ACCIDENTS, VEHICLES AND FATALITIES IN 1972-1974

TEXAS DATA BASE

Year

1972

1973

1974

Variable

Accidents
Vehicles
Fatalities

Accidents
Vehicles
Fatalities

Accidents
Vehicles
Fatalities

Full Data Base

432,998
744,699
3,688

464,226
800,545

3,692

434,194
747,834
3,046

Partial Data Set

125,555
156,943

362

127,779
158,897

334

114,711
143,388

261

Percent

29.0
21.1
9.8

27.5
19.9
9.1

26.4
19.2
8.6
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Specifically, the partial data set was derived by selecting cases that

satisfied the following values of the screening criteria:

• Vehicle Type = Passenger Car.

« Point of Impact = Front.

• Accident Type = Frontal Collision with:

1. another motor vehicle,
2. a parked car, or
3. a fixed object.

• Manner of Collision - Between Two Motor Vehicles, or Single

Vehicle Striking Fixed Object.

« Number of Vehicles in Accident = 1 or 2.

• Vehicle Make and Model = "Domestic."

• Vehicle Body Style - 2-door or 4-door Passenger Car.

• Vehicle Model Year is known.

• "Drivers" of parked cars are eliminated.

The univariate frequencies of some key variables in the Texas 1972-1974

driver-only 10 percent sample are given in Table 3-4. The 10 percent random

sampling yielded 49,355 cases for the three years. The univariate distributions

are shown for each year and the three years combined. The table contains few

surprises and only a few remarks concerning the data will be noted. Only 2.3

percent of the drivers suffered fatal or serious injury. This distribution of

driver injury indicates that a KABC vs. 0 injury dichotomy may be required to

yield interpretable results, since almost 89 percent of the drivers are listed

as uninjured. The percentage of Pre-Standard cars shifts from 44 percent in

1972 to 29 percent in 1974, with an overall 36 percent for the three years.

This percentage is considerably higher than in the North Carolina and New York

data bases and reflects, of course, the closer overall proximity in time to the

Standard implementation date in Texas. The Model Year Category variable indi-

cates that 63 percent of the vehicles have a model year between 1965 and 1971,

within reasonably close proximity of Standard implementation. The distribution

of the overall sample between 2-door and 4-door cars is 56 percent and 44 per-

cent, respectively. •

Injury rates (KABC percentages) and the number of drivers on which the

rates are based are given in Tables 3-5, 3-6 and 3-7 for the Texas 1972, 1973

and 1974 drivers-only 10 percent sample. The rates are given for each category

of all variables considered for modeling and are depicted separately for

2-door/4-door cars and Pre/Post Standard.
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TABLE 3-4
FREQUENCY DISTRIBUTIONS OF KEY VARIABLES IN DRIVER-ONLY TEXAS 10 PERCENT SAMPLE

Variable

Driver
Injury

Model Year
Class

Vehicle Body
Style

City Size

Road Classifi-
cation

Weather

Accident Type

Light
Condition

Road Surface
Condition

TAD

Driver Age

Dr iver Sex

Category

K
A
B
C
0

Pre
Post

2-Door
4-Door

Rural
LT 2,500

2,500- 5,000
5,000- 10,000

10,000- 25,000
25,000- 50,000
50,000-100,000

100,000-250,000
GT 250,000

Interstate
U.S. & State
Farm to Market
County Road
City Street
Turnpike

Clear-Cloudy
Rain
Snow
Fog
Dust/Smoke

Co l l i s i on w MV
Coll .w Prkd Car
Coll .w Fixd Obj

Dayl ight
Dawn
Dark-No L ights
Dark-Lights
Dusk

Dry
Wet
Muddy
Snowy
Icy

1-2
3-5
6-7
Missing

15-24
25-54
55-98
Missing

Male
Fema1e
Missing

1972

Absolute
Frequency

27
432
923
591

14,991

7,442
9,522

9,198
7,766

1,373
445
389
679

1,401
908

2,173
1,273
8,323

1,635
5,039

710
348

9,202
30

14,239
2,549

64
108

4

14,709
870

1,385

12,453
73

2,981
1,128

329

13,371
3,250

3
31

309

10,341
5,758

545
320

6,719
7,654
2,298

293

11,077
5,768

119

% of
Known

0.2
2.5
5.4
3.5

88.4

43.9
56.1

54.2
45.8

8.1
2.6
2.3
4.0
8.3
5.4

12.8
7.5

49.1

9.6
29.7
4.2
2.1

54.2
0.2

83.9
15.0
0.4
0.6
0.0

86.7
5.1
8.2

73.4
0.4

17.6
6.6
1.9

78.8
19.2
0.0
0.2
1.8

62.1
34.6
3.3

-

40.3
45.9
13.8

-

65.8
34.2

1973

Absolute
Frequency

34
350
866
599

15,055

6,004
10,900

9,529
7,375

1,309
417
395
693

1,437
928

2,265
1,261
8,199

1,718
4,818

742
327

9,261
38

13,739
2,929

130
99
7

14,552
922

1,430

12,413
65

2,890
1,222

314

12,765
3,730

9
68

332

10,750
5,437

433
284

6,816
7,582
2,177

329

10,929
5,869

106

% of
Known

0.2
2.1
5.1
3.5

89.1

35.5
64.5

56.4
43.6

7.7
2.5
2.3
4.1
8.5
5.5

13.4
7.5

48.5

10.2
28.5
4.4
1.9

54.8
0.2

81.3
17.3
0.8
0.6
0.0

86.1
5.5
8.5

73.4
0.4

17.1
7.2
1.9

75.5
22.1
0.1
0.4
2.0

64.7
32.7
2.6

-

41.1
45.7
13.1

-

65.1
34.9

1974

Absolute
Frequency

24
248
950
561

13,704

4,441
11,046

9,046
6,441

1,051
413
337
623

1,344
882

2,018
1,186
7,633

1,433
4,446

663
304

8,623
18

12,895
2,415

35
135

7

13,308
859

1,320

11,248
103

2,545
1,350

241

12,250
3,078

2
14

143

9,844
5,010

349
284

6,492
6,710
1,968

317

9,826
5,541

120

% o f
Known

0.2
1.6
6.1
3.6

88.5

28.7
71.3

58.4
41.6

6.8
2.7
2.2
4.0
8.7
5.7

13.0
7.7

49.3

9.3
28.7
4.3
2.0

55.7
0.1

83.3
15.6
0.2
0.9
0.0

85.9
5.5
8.5

72.6
0.7

16.4
8.7
1.6

79.1
19.9
0.0
0.1
0.9

64.8
33.0
2.3

.

42.8
44.2
13.0

-

63.9
36.1

T o t a l : 1972-1974

Absolute
Frequency

85
1,030
2,739
1,751

43,750

17,887
31,468

27,773
21,582

3,733
1,275
1,121
1,995
4,182
2,718
6,456
3,720

24,155

4,786
14,303
2,115

979
27,086

86

40,873
7,893

229
342
18

42,569
2,651
4,135

36,114
241

8,416
3,700

884

38,386
• 10,058

14
113
784

30,935
16,205
1,327

888

20,027
21,946
6,443

• 9 3 9

31,832
17,178

345

% of
Known

0.2
2.1
5.6
3.5

88.6

36.2
63.8

56.3
43.7

7.6
2.6
2.3
4.0
8.5
5.5

13.1
7.5

48.9

9.7
29.0
4.3
2.0

54.9
0.2

82.8
16.0
0.5
0.7
0.0

86.3
5.4
8.4

73.2
0.5

17.1
7.5
1.8

77.8
20.1
0.0
0.2
1.6

63.8
33.4
2.7
-

41.4
45.3
13.3

-

65.0
35.0
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TABLE 3-4 (Continued)

Variable

Number of
Occupants

Person Behind
Driver

Vehicle
Weight

Number of
Vehicles

Manufacturer

Model Year
Category

Category

One
Two or More

Yes
No
Missing

LT 2690 lbs
2690-4089 lbs
GT 4090 lbs
Missing

One
Two

GM
Ford
Other

Pre-Stnd-LT 65
Pre-Stnd-GE 65
Post-Stnd-LT 72
Post-Stnd-GE 72

Total Number of Cases

1972

Absolute
Frequency

15,839
1,125

194
16,761

9

1,594
13,331

1,658
381

2,238
14,726

9,588
4,603
2,773

3,740
3,702
7,802
1,720

16,964

% o f
Known

93.4
6.6

1.1
98.9

9.6
80.4
10.0

13.2
86.8

56.5
27.1
16.3

22.0
21.8
46,0
10.1

-

1973

Absolute
Frequency

15,882
1,020

182
16,712

10

1,563
12,946
2,039

356

2,343
14,561

9,535
4,666
2,703

2,670
3,334
7,258
3,642

16,904

% o f
Known

94.0
6.0

1.1
98.9

9.4
78.2
12.3

13.9
86.1

56.4
27.6
16.0

15.8
19.7
42.9
21.5

-

1974

Absolute
Frequency

14,533
953

153
15,325

9

1,422
11,561
2,249

255

2,169
13,318

8,592
4,461
2,434

1,781
2,660
6,411
4,635

15,487

% o f
Known

93.3
6.2

1.0
99.0

9.3
75.9
14.8

14.0
86.0

55.5
28.8
15.7

11.5
17.2
41.4
29.9

-

T o t a l : 1972-1974

Absolute
Frequency

46,254
3,098

529
48,798

28

4,579
37,838
5,946

992

6,750
42,605

27,715
13,730
7,910

8,191
9,696

21,471
9,997

49,355

% of
Known

93.7
6.3

1.1
98.9

9.5
78.2
12.3

13.7
86.3

56.2
27.8
16.0

16,6
19.6
43.5
20.3

-
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TABLE 3-5

INJURY RATES FOR TEXAS 1972 DRIVER-ONLY 10 PERCENT SAMPLE

Variable

Accident Type

N * 16,964

Driver Age

N = 16,671

City Size

N = 16,964

Vehicle Weight

N - 16,583

TAD

N » 16,644

Light
Condition

N = 16,964

Driver Sex

N = 16,845

Road Surface
Condition

N = 16,964)

Number of
Vehicles

N = 16,964

Manufacturer

N = 16,964

Road C lass i f i -
cation

N = 16,964

Number of
Occupants

N = 16,964

Weather

N = 16,964

Person Behind
Driver

N = 16,955

Category

Coll.w Motor Velv
Coll.w Parked Car
Coll.w Fixed Obj

15-24
25-34
35 or Older

LT 5,000
5,000-249,999
GE 250,000

LT 3000 lbs
3000-3599 lbs
GE 3600 lbs

1-2
3-4
5-7

Daylight
Reduced Light

Male
Female

Dry
Other

One
Two

GM
Ford
Other

US/State/ In ter -
state Hwy

County/Farm Rd
City Street

One
Two or More

Clear/Cloudy
Other

Yes
No

Injury Rate (Percent)

2-Door

Pre

11.2
14.5
35.3

13.6
13.6
15.3

20.7
12.1
13.5

14.1
13.5
14.3

3.6
23.1
67.3

11.2
19.7

13.0
16.5

14.7
10.8

26.6
11.3

13.8
13.9
13.8

15.9

18.9
12.0

10.1
56.0

14.3
11.2

64.2
13.0

Post

9.1
13.9
31.3

11.0
10.8
12.1

23.4
10.0
9.1

13.2
10.3
10.7

2.3
17.9
57.8

9.2
16.2

9.9
13.4

11.3
10.3

25.7
9.2

9.9
12.6
13.1

12.8

16.7
9.1

8.5
54.4

11.3
10.2

61.6
10.6

4-Door

Pre

10.9
18.1
31.6

11.2
15.6
14.7

21.8
10.9
12.9

15.3
13.3
12.3

3.4
22.5
65.6

10.4
21.0

12.8
14.8

13.9
10.8

25.0
11.0

12.5
15.4
12.9

14.5

18.3
11.9

10.1
51.7

13.7
10.8

68.0
12.6

Post

7.6
18.8
19.2

8.5
8.5.
8.9

16.5
7.4
7.0

14.2
9.9
7.6

1.6
14.9
60.3

7.7
11.8

7.5
10.5

9.0
7.0

19.0
7.6

7.9
8.8

10.7

10.3

13.4
6.6

6.1
51.0

8.8
7.7

56.8
8.1

Number of Drivers

2-Door

Pre

2781
227
337

1700
736
848

411
1277
1657

1148
1456
601

1995
1099
202

2312
1033

2380
935

2622
723

560
2785

1614
1208
523

1223
2
201

1921

3070
275

2810
535

53
3291

Post

5169
201
483

2684
1649
1449

675
2104
3074

1314
2899
1563

3508
1823
422

4291
1562

3730
2092

4588
1265

676
5177

3462
1534
857

2413

360
3080

5524
329

4872
981

54
5794

4-Door

Pre

3421
309
367

1519
712

1766

559
1652
1886

692
1904
1351

2465
1280
262

2983
1114

2729
1325

3288
809

671
3416

2336
1011
750

1519

273
2305

3780
317

3497
600

50.
4045

Post

3338
133
198

816
669

2123

562
1401
1706

226
950

2479

2373
1006
209

2867
802

2238
1416

2873
796

331
3338

2176
850
643

1549

224
1896

3465
204

3060
609

37
3631
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TABLE 3-6
INJURY RATES FOR TEXAS 1973 DRIVER-ONLY 10 PERCENT SAMPLE

Variable

City Size

N = 16,904

Road C lass i f i -
cation

N = 16,908

Driver Age

N = 16,575

Vehicle Weight

N = 16,548

Manufacturer

N = 16,904

Accident Type

N = 16,904

Number of
Occupants

N = 16,904

Person Behind
Driver
N = 16,894

TAD

N = 16,620

Light
Condition
N = 16,904

Weather

N = 16,904

Road Surface
Condition

N = 16,904

Number of
Vehicles
N = 16,904

Driver Sex

N = 16,798

Category

LT 50,000
50,000-249,999
GE 250,000

US/State/Inter-
state Hwy

County/Farm Rd
City Street

15-24
25-34
35 or Older

LT 3000 lbs
3000-3999 lbs
GE 4000 lbs

GM
Ford
Other

Coll.w Motor Veh
Coll.w Parked Car
Coll.w Fixed Obj

One
Two or More

Yes
No

1-2
3-4
5-7

Daylight
Reduced Light

Clear/Cloudy
Other

Dry
Other

One
Two

Male
Female

In ju ry Rate (Percent)

2-Door

Pre

14.1
9.9

13.2

12.5

14.9
12.5

12.8
13.4
12.5

15.2
10.9
13.8

11.4
14.8
11.1

9.7
18.6
32.2

9.9
47.0

45.7
12.2

3.2
22.2
62.2

10.0
19.0

13.2
10.6

13.3
10.8

26.1
9.8

12.4
13.9

Post

12.5
9.1
9.9

11.4

13.8
9.5

10.6
9.6

11.6

12.8
10.1
8.4

10.3
10.7
10.7

8.6
18.8
26.7

8.3
50.3

44.9
10.2

2.7
17.9
58.7

8.0
17.2

10.6
9.9

10.7
9.8

24.1
8.6

10.1
11.3

4-Door

Pre

13.6
12.5
11.3

14.0

20.2
10.3

11.9
15.3
12.1

16.0
12.2

7.7

11.3
14.3
12.5

9.5
16.7
32.6

9.6
48.5

68.3
11.6

3.2
24.0
66.5

9.4
19.9

12.5
11.5

13.0
10.0

25.5
9.5

11.4
14.6

Post

12.3
6.9
8.2

12.4

12.1
6.5

6.8
10.8
10.3

9.7
9.8
8.8

8.9
10.5
9.8

7.8
11.5
30.2

6.9
51.5

52.6
8.8

2.1
16.6
65.7

7.6
15,6

9.6
8.6

9.7
8.6

22.1
7.8

8.5 •

n.o

Number of Drivers

2-Door

Pre

746
625

1304

928

168
1579

1370
561
678

921
1445

189

1276
1029
370

2206
199
270

2475
200

35
2637

1672
798
172

1892
783

2164
511

1999
676

467
2208

1885
762

Post

1919
1390
3545

2700

413
3741

3217
1825
1717

1550
4240

960

4027
1846
981

6013
271
570

6494
360

49
6800

4296
2036

409

4995
1859

5555
1299

5163
1691

841
6013

4294
2532

4-Door

Pre

1063
703

1563

1198

223
1908

1268
577

1383

582
2320

310

1861
830
638

2738
269
322

3096
233

41
3286

2158
939
173

2399
930

2765
564

2590
739

588
2741

2262
1033

Post

1451
808

1787

1748

265
2033

961
767

2251

248
2346
1437

2371
961
714

3595
182
268

3817
229

57
3989

2624
1136
207

3127
919

3255
791

3013
1033

447
3599

2488
1542
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TABLE 3-7
INJURY RATES FOR TEXAS 1974 DRIVER-ONLY 10 PERCENT SAMPLE

Variable

Cijy Size

N = 15,487

Accident Type

N = 15,487

TAD
N = 15,203

Vehicle Weight

N = 15,232

Driver Age

N = 15,170

Road Classi f i -
cation

N = 15,487

Light
Condition

N « 15,487

Number of
Vehicles

N « 15,487

Road Surface
Condition

N = 15,487

Weather

N = 15,487

Number of
Occupants

N = 15,487

Person Behind
Driver

N = 15,478

Manufacturer

N = 15,487

Driver Sex

N » 15,367

Category

LT 50,000
50,000-244,999
GE 250,000

Coli.w Motor Veh
Coll.wParked Car
Coll.w Fixed Obj

1-2
3-4
5-7

LT 3000 lbs
3000-3999 lbs
GE 4000 lbs

15-24
25-34
35 or Older

US/State/Inter-
state Hwy

County/Farm Rd
City Street

Daylight
Reduced Light

One
Two

Dry
Other

Clear/Cloudy
Other

One
Two or More

Yes
No

GM
Ford
Other

Male
Female

In ju ry Rate (Percent)

2-Door

Pre

15.7
11.6
14.6

11.4
15.0
34.1

3.7
27.0
62.5

15.8
13.4
10.9

13.8
13.6
16.8

14.1

18.9
13.9

11.4
20.9

27.2
11.4

15.6
9.0

15.2
9.4

11.4
53.8

59.3
13.6

14.0
14.5
14.4

13.2
17.3

Post

14.1
9.7

10.2

8.9
15.6
32.2

3.0
20.4
61.4

14.0
10.6

9.9

11.1
10.7
12.2

12.0

•14.3
10.3

9.0
16.6

25.8
9.0

11.6
9.7

11.5
9.7

8.5
52.6

64.2
10.7

10.6
11.5
13.0

10.4
12.7

4-Door

Pre

14.2
15.5
12.4

10.9
19.0
31.1

4.1
26.2
62.0

13.5
13.8
13.0

13.4
13.6
14.4

15.7

22.5
11.7

11.2
20.0

25.6
10.9

14.3
11.2

14.1
11.2

11.0
49.4

33.3
13.5

14.3
13.6
12.3

12.7
15.9

Post

10.9
7.0
8.9

7.4
21.5
30.0

2.0
19.3
61.7

11.3
9.8
8.6

10.7
9.3
9.0

9.7

13.5
8.7

7.3
16.3

26.0
7.5

9.7
8.4

9.4
9.1

7.0
50.5

50.0
9.1

9.4
9.5
9.3

8.6
10.6

Number of Drivers

2-Door

Pre

528
431

1005

1611
127
226

1208
610
112

717
1027
137

1002
411
493

687

122
1155

1370
594

353
1611

1575
389

1655
309

1832
132

27
1937

857
823
284

1360
573

Post

1938
1448
3696

6145
353
584

4456
2135

363

1590
4257
1173

3451
1870
1659

2736

462
3884

5041
2041

932
6150

5603
1479

5893
1189

6652
430

67
7010

4177
1927
978

4459
2579

4-Door

Pre

801
542

1134

2004
216
257

1574
744
129

474
1708
207

969
403

1034

873

138
1466

1781
696

472
2005

1977
500

2085
392

2301
176

27
2448

1257
685
535

1635
816

Post

1383
783

1798

3548
163
253

2606
1086
180

240
2128
1574

1070
774

2034

1601

245
2118

3056
980

412
3552

3095
869

3262
702

3748
216

32
3930

2301
1026
637

2372
1573
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The choice of cutting points used to categorize a variable was not com-

pletely arbitrary. Whenever appropriate (and possible), several different

"versions" of a given variable—each with different cutting points, and in

many cases, with a different number of categories—were input into the variable

selection procedure. Only one "version" of a variable, that x̂ ith the highest

harmonic mean of LRx2ls, was used in subsequent analyses. Figure 3-1 illustrates

a typical example of the effort involved in determining the "optimal" cutting

points of the variable City Size in the Texas 1974 sample. (The 50,000 and

250,000 cutting points are chosen.)

The variables given in Tables 3-5, 3-6 and 3-7 are ranked in descending

order according to the strength of their interaction terms with Driver Injury,

Pre/Post Standard and Vehicle Body Style. A number of patterns are evident

such as frequently higher injury rates with high values of TAT), reduced light-

ing, female drivers, lighter cars, and accidents in which the seat behind the

driver is occupied.

LT 250 K

GE 250 K

Potential
Dichotomies

N

-<

LT 50 K

GE 50 K

LT 5 K

GE 5 K

0.07 0.05 0.76

I f f "

Original D1str1but1on " 1
I (Continuous) I

,t
Initial

Tetrachotomy

\

LT 5 K

5K - 50K
50K - 250K
GE 250 K

4.23

i

Farmonic Mean of

1 LR X
J 's

f

LT 5 K

5 K - 50 K

RE 50 K

1.30

1

Potential 1
Trichotomies I

LT 250 K

5 K - 250 K

GE 250 K

1.91

.. 1

f

LT 50 K

50 K - 250 K
GE 250 K

4.03*

i

Figure 3-1. Example of determination of "optimal" cutting points of categorical
variables.
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The information used in the variable selection procedure to determine those

variables selected for modeling in the Texas 1972, 1973 and 1974 data is given

in Tables 3-8, 3-9 and 3-10. The interaction terms considered here and in all

subsequent samples are the following:

• Variable x Style.

• Variable x Prepost.

• Variable x Prepost x Style.

• Variable x Injury.

• Variable x Injury x Prepost.

• Variable x Injury x Style.

• Variable x Injury x Style x Prepost.

The first three interaction terms are obtained from a saturated log-linear

model of Prepost, Style and Variable while the last four interaction terms come

from a saturated model containing Injury, Prepost, Style and Variable.

The variables are listed in an order determined by the nagnitude of the

harmonic mean (also given in the tables) of the seven interaction terms. The

use of the harmonic mean results in greater weight being given to the third and

fourth order interaction terms than would be the case if the arithmetic mean

was used.

Using the harmonic mean as the ordering criteria, City Size was among the

three selected variables in the 1972, 1973 and 1974 data bases. Driver Age and

Accident Type were selected in two of the three years. Road Classification and

TAD were selected in a single year. For completeness and the convenience of the

reader, the completely cross-classified tables of Injury, Prepost, Style and the

three selected variables that were obtained for the full Texas Drivers-Only data

sample for 1972, 1973 and 1974 prior to modeling are given in Appendix A.
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TABLE 3-8
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

TEXAS 1972

Variable

Accident Type /

Driver Age /

City Size /

Vehicle Weight /

TAD i

Light Condition

Driver Sex

Road Surface Condition

Number of Vehicles

Manufacturer /•

Road Classification

Number of Occupants

Weather

Person Behind Driver

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Var x
Style

LR x 2

22.96*

1192.01*

52.62*

1401.37*

14.92*

27.13*

10.97*

2.26

1.06

81.89*

0.67

0.13

2.62

0.07

Var x
Prepost

LR x2

154.75*

96.01*

12.86*

489.94*

10.20*

34.53*

74.61*

2.81

128.75*

67.58*

40.22*

37.17*

6.50*

6.71*

Var x
Prepost
x Style

LR x2

8.13*

95.06*

5.42

184.22*

10.09*

1.38

1.83

2.38

7.01*

32.93*

0.81

0.18

1.15

1.46

Interaction Terms from Saturated
Model Containing Injury,

Prepost, Style and Variable

Var x
Injury

LR x2

437.19*

1.93

177.44*

30.79*

2970.28*

185.32*

26.76*

15.94*

355.58*

16.94*

67.46*

1308.79*

8.90*

293.28*

Var x
Injury x
Prepost

LR x2

1.39

5.24

13.07*

5.95

2.46

2.09

1.73

1.64

2.30

4.91

2.36

4.65

1.22

0.02

Var x
Injury

x Style

LR x2

6.83*

3.38

1.33

10.71*

1.21

0.49

0.60

0.57

0.73

0.15

0.25

0.07

0.15

0.16

Var x
Injury

x Style
x Prepost

LR x2

1.85

1.76

1.30

0.59

1.82

2.57

0.50

0.75

0.27

3.09

1.05

2.09

0.02

0.02

Harmonic
Mean of

the
Interaction

Terms

4.43

4.39

3.72

3.51

3.42

1.89

1.42

1.41

1.06

0.96

0.86

0.25

0.12

0.06'

p < 0.05

Interaction terms associated with variables marked with 'V" have two degrees of freedom,
associated with the unmarked variables have one degree of freedom.
the bold line were selected.

Interaction terms

Note: Variables above
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TABLE 3-9
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

TEXAS 1973

Variable

City Size {•

Road Classification /

Driver Age /

Vehicle Weight /

Manufacturer /

Accident Type +

Number of Occupants

Person Behind Driver

TAD /

Light Condition

Weather

Road Surface Condition

Number of Vehicles

Driver Sex

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Var x
Style

LRx2

77.06*

9.85*

1101.75*

820.47*

99.48*

14.18*

1.09

7.71*

13.41*

15.07*

1.06

1.49

0.32

0.26

Var x
Prepost

LRx2

8.90*

48.20*

75.68*

614.80*

70.01*

125.71*

21.77*

3.06

0.12

18.27*

4.12*

4.25*

104.54*

91.50*

Var x
Prepost
x Style

LRx2

11.51*

2.53

78.32*

96.75*

39.98*

3.13

1.27

6.00*

0.18

5.37*

4.82*

7.99*

2.08

1.05

Interaction Terms from Saturated
Model Containing Injury,

Prepost, Style and Variable

Var x
Injury

LR x2

31.41*

47.20*

1.42

40.33*

11.51*

479.00*

1050.30*

197.01*

2792.82*

265.24*

3.96*

8.65*

417.07*

11.62*

Var x
Injury x
Prepost

LR x2

3.21

3.34

4.13

0.59

3.03

0.27

6.85*

0.18

1.81

0.10

0.22

1.58

0.12

0.14

Var x
Injury

x Style

LR x 2

1.69

13.80*

8.38*

1.22

0.78

4.64

0.73

4.43*

3.70

0.07

0.02

0.45

0.01

2.30

Var x
Injury

x Style
x Prepost

LR x2

4.29

1.68

2.19

6.69*

0.79

1.97

0.30

0.70

1.08

0.82

0.51

0.01

0.01

0.01

Harmonic
Mean of

the
Interaction

Terms

5.07

4.67

4.52

2.59

2.32

1.45

1.06

0.89

0.45

0.27

0.12

0.07

0.03

0.001

p < 0.05

^Interaction terms associated with variables marked with "/" have two degrees.of freedom.
Interaction terms associated with the unmarked variables have one degree of freedom.

Note: Variables above the bold line were selected.
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TABLE 3-10
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

TEXAS 1974

Variable

City Size /

Accident Type /

TAD /

Vehicle Weight /

Driver Age /

Road Classification /

Light Condition

Number of Vehicles

Road Surface Condition

Weather

Number of Occupants

Person Behind Driver

Manufacturer J-

Driver Sex

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Var x
Style

LR x2

86,85*

7.12*

9.38*

751.27*

991.31*

1.89

34.01*

0.73

0.83

0.48

0.11

0.59

62.11*

7.92*

Var x
Prepost

LR x2

6.04*

103.48*

4.21

722.17*

55.68*

28.32*

8.72*

103.23*

2.95

4.09*

6.33*

3.16

155.85*

51.53*

Var x
Prepost
x Style

LR x 2

1.23

14.40*

0.85

86.26*

48.63*

0.97

6.48*

11.58*

0.17

0.34

1.41

0.04

50.46*

0.18

Interaction Terms from Saturated
Model Containing Injury,

Prepost, Style and Variable

Var x
Injury

LR x2

22.43*

494.26*

2490.96*

32.26*

1.45

25.50*

201.65*

422.62*

16.69*

10.18*

1029.41*

172.26*

2.22

17.91*

Var x
Injury x
Prepost

LR x2

4.63

5.63

' 4.27

3.06

2.44

0.85

0.42

5.60*

2.91

2.44

6.72*

6.38*

2.45

0.34

Var x
Injury

x Style

LR x 2

4.02

4.95

1.18

2.56

5.02

1.63

1.17

0.44

0.29

0.76

0.06

5.16*

3.15

0.02

Var x
Injury

x Style
x Prepost.

LR x2

4.21

0.75

3.04

0.43

0.45

2.70

1.18

0.93

1.04

0.16

0.66

0.82

0.02

0.06

Harmonic
Mean of

the
Interaction

Terms

4.03

3.62

2.39

2.27

1.97

1.84

1.60

1.40

0.57

0.52

0.25

0.24

0.14

0.09

"p < 0.05

'interaction terms associated with variables marked with "/" have two degrees of freedom.
Interaction terms associated with the unmarked variables have one degree of freedom.

Note: Variables above the bold line were selected.
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New York 1974

The size of the seat back lock drivers-only data set relative to the entire

1974 New York accident data base is characterized by noting the fraction of ac-

cidents, vehicles and fatalities contained in the data set. as given in Table

3-11. The reasons for the low fatality rate are basically the same as those

given in the discussion of the Texas partial data set (page 3-5).

TABLE 3-11
ACCIDENTS, VEHICLES AND FATALITIES IN 1974

NEW YORK STATE DATA BASE

Variable

Accidents

Vehicles

Fatalit ies

Full Data Base

377,818

704,477

2,664

Partial Data Set

52,475

65,593

208

Percent

13.9

9.3

7.8

The partial data set was derived by selecting cases that satisfied the

following criteria:

• Number of Vehicles in Accident = 1 or 2.

• First Event = Collision with Motor Vehicle or Fixed Object.

• Area of Impact = Frontal, front right fender or front left

fender.

• Vehicle Body Type =* 2-door or 4-door Sedan.

• Vehicle Model Year is known.

• Vehicle Make and Model = "Domestic."

• Vehicle Occupant = Driver.

The univariate frequencies of some key variables in the New York drivers-

only sample are given in Table 3-12. It is noted that almost 6 percent of the

drivers suffered a fatal or serious injury (KA), a much higher percent than in

Texas or North Carolina. The much higher incidence of serious injury is related

to the fact that KABCO in New York was derived from more accurate information de-

scribing type of injury, location of injury and drivers' physical and emotional

status. Perhaps the principal reason that injury rates are higher in New York

is that the dollar damage reporting threshold is higher. The New York sample

is tilted toward 2-door, Post-Standard cars. There are twice as many 2-door

cars as 4-door cars and four times as many Post-Standard as Pre-Standard vehicles.

The preference for 2-door cars is higher in New York than in Texas or North Caro-

lina. The frequencies of associated inclement weather and surface road conditions

other than dry are also higher in New York compared with the other two states

analyzed.
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TABLE 3-12
FREQUENCY DISTRIBUTIONS OF KEY VARIABLES IN

DRIVER-ONLY NEW YORK 1974 SAMPLE

Variable

Driver
Injury

Model Year
Class

Vehicle Body
Style

Road Classification

Weather

Road Surface
Condition

Vehicle Damage

Driver Age

Category

K
A
B
C
0

Injured Extent - Unknown

Pre
Post

2-Door
4-Door

State or Interstate Hwy
County or Town Road
City Street.
Limited Access
Missing

Clear
Cloudy
Rain
Snow
Sleet/Hai l /Freezing Rain
Fog/Smog/Smoke
Other
Missing

Dry
Wet
Muddy
Snow-Ice
Slush
Other
Missing

None
Light
Moderate
Severe
Demolished
Missing

15-24
25-34
35-49
50+
Missing

Absolute
Frequency

208
3,568
8,383
7,714

45,413
307

12,996
52,597

43,767
21,826

21,929
15,208
22,595

3,542
2,319

37,227
12,721
10,272
3,746

871
439
66

251

41,746
16,066

95
6,229

817
166
274

765
19,049
34,280
9,893

560
1,046

23,039
14,964
12,991
14,453

146

% of
Known

0.3
5.5

12.8
11.8
69.6

-

19.8
80.2

66.7
33.3

34.7
24.0
35.7
5.6

-

57.0
19.5
15.7
5.7
1.3
0.7
0.1
-

64.2
24.6
0.1
9.5
1.3
0.3

1.2
29.5
53.1
15.3
0.9
-

35.2
22.9
19.8
22.1

-
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TABLE 3-12 (Continued)

Variable

Driver Sex

Number of
Occupants

Restraint Usage

Vehicle Weight

Number of
Vehicles

Manufacturer

Category

Male
Female

One
Two or More
Missing

None Used
Lap Belt
Harness
Lap Belt and Harness
Child Restraint
Other
Missing

LT 3000 lbs
3000-3599 lbs
3600-4399 lbs
GE 4000 lbs
Missing

One
Two or More

GM
Ford
Other

Total Number of Cases

Absolute
Frequency

45,196
20,397

36,742
23,882
4,969

34,341
11,243

533
1,372

3
113

17,988

15,386
21,321
22,684
4,797
1,405

9,949
55,644

33,414
15,988
16,191

65,593

* of
Known

68.9
31.1

60.6
39.4

72.1
23.6
1.1
2.9
0.0
0.2

24.0
33.3
35.3
7.5

15.2
84.8

50.9
24.4
24.7

-
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TABLE 3-13

INJURY RATES FOR NEW YORK 1974

Variable

Road C lass i f i -
cation

N = 63,274

Driver Age

N = 65,447

Manufacturer

N = 65,593

Number of
Occupants

N = 60,624

Road Surface
Condition

N = 65,319

Point of
Impact

N = 65,593

Towaway

N = 65,593

Vehicle Weight

N = 64,188

Restraint Usage

N = 47,605

Number of
Vehicles

N = 65,593

Driver Sex

N = 65,593

Vehicle Damage

N = 64,547

Weather

N = 65,342

Category

State or Inter-
state Highway

County or Town
Road

City Street

15-24
25-49
50 or Older

GM
Ford
Other

One
Two or More

Dry
Other

Hood & Front
Right Front
Left Front

No
Yes

LT 3,000 lbs
3,000 lbs or
More

No
Yes

One
Two

Male
Female

None-Light
Moderate
Severe-

Demolished

Clear-Cloudy
Other

In ju ry Rate (Percent)

2-Door

Pre

38.3

40.8

31.3

37.0
35.9
33.6

35.4
36.7
36.3

39.2
33.5

36.8
34.8

42.4
28.9
26.3

21.7
55.8

39.1
34.3

46.0
35.4

76.4
27.3

34.2
40.8

20.9
35.4
63.3

36.5
34.9

Post

31.8

33.5

29.2

32.1
31.0
28.0

29.3
31.7
33.4

33.8
27.8

31.4
30.0

37.6
23.2
22.8

17.5
50.7

36.0
28.8

40.5
34.1

65.0
24.5

28.6
35.6

17.5
30.2
57.4

30.9
31.0

4-Door

Pre

35.8

38.8

30.7

37.8
33.2
30.6

33.6
36.8
33.5

39.3
29.2

33.9
35.1

41.5
26.2
25.1

20.1
55.1

39.6
33.3

44.5
35.6

77.1
25.4

31.7
40.6

19.7
34.2
63.6

34.0
35.3

Post

28.8

30.3

24.4

28.3
27.4
25.5

25.7
27.6
28.8

29.8
24.0

27.6
26.1

33.5
20.8
19.2

15.4
48.6

34.1
26.4

36.3
31.0

64.1
21.8

24.8
31.9

15.3
27.5
55.6

27.3
26.2

Number of Drivers

2-Door

Pre

2,608

1,884

2,498

3,256
2,730
1,189

3,547
2,262
1,399

3,830
2,801

4,640
2,542

4,062
1,738
1,408

4,198
3,010

2,502
4,705

4,599
810

1,273
5,935

5,293
1,915

2,050
3,757
1,285

5,526
1,658

Post

14,508

8,823

11,868

14,008
15,751
6,727

19,115
8,969
8,475

20,995
12,843

23,505
12,914

19,591
9,116
7,852

21,884
14,675

10,176
26,205

18,179
8,508

5,715
30,844

24,627
11,932

10,732
19,211
6,070

27,858
8,562

4-Door

Pre

2,096

1,310

2,232

2,087
2,449
1,240

2,758
1,202
1,828

3,014
2,312

3,579
2,178

3,118
1,541
1,129

3,508
2,280

1,199
4,347

3,701
579

985
4,803

4,142
1,646

1,756
2,999

929

4,371
1,390

Post

6,259

3,191

5,997

3,688
7,025
5,297

7,994
3,555
4,489

8,903
5,926

10,222
5,739

8,253
4,224
3,561

10,447
5,591

1,509
12,545

7,978
3,251

1,976
14,062

11,134
4,904

5,276
8,313
2,169

12,193
3,784
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TABLE 3-14
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

NEW YORK 1974

Variable

Road Classification

Driver Age

Manufacturer

Number of Occupants

Road Surface Condition

Point of Impact

Towaway

Vehicle Weight

Restraint Usage

Number of Vehicles

Driver Sex

Vehicle Damage

Weather

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Var x
Style

LR x2

196.33*

1818.67*

356.84*

18.39*

5.36*

30.58*

130.03*

2324.08*

35.91*

83.48*

9.43*

119.75*

1.06

Var x
Prepost

LR x2

59.74*

466.75*

66.30*

61.04*

2.44

38.74*

34.44*

431.34*

1125.01*

76.82*

96.48*

28.74*

0.04

Var x
Prepost
x Style

LR x2

2.67

118.89*

115.20*

0.75

3.99*

1.87

9.64*

136.67*

0.11

18.07*

18.08*

5.85

1.04

Interaction Terms from Saturated
Model Containing Injury,

Prepost, Style and Variable

Var x
Injury

LRx2

151.73*

63.90*

57.76*

266.10*

11.46*

1631.16*

8100.39*

243.04*

170.02*

6739.11*

334.49*

5141.41*

0.57

Var x
Injury x
Prepost

LR x2

8.65*

1.55

9.65*

0.89

0.86

0.76

2.78

5.62*

5.80*

47.94*

0.01

0.16

0.01

Var x
Injury

x Style

LR X2

2.34

1.19

0.85

2.43

0.53

0.46

2.44

0.87

0.80

5.26*

1.57

2.21

0.11

Var x
Injury

x Style
x Prepost

LR x2

3.90

4.09

1.00

4.08*

2.95

1.99

0.13

0.07

0.05

0.01

0.67

0.01

3.36

Harmonic
Mean of

the
Interaction

Terms

5.823

3.985

3.013

2.196

1.620

1.527

0.814

0.448

0.230

0.070

0.069

0.066

0.051

p <0.05

Note: The degrees of freedom for all interaction terms for all variables are one except for:
road classification, driver age, manufacturer, point of Impact and vehicle damage.
For these variables, the degrees of freedom are two for all interaction terms.

Variables above the bold line were selected.
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Injury rates (KABC percentages) and the number of drivers on which the rates

are based are given in Table 3-13. High injury rates occur for towaway accidents,

direct frontal impacts, lighter-weight vehicles, severely damaged vehicles,

lack of restraint usage, female drivers and drivers age 15-24 years old.

The last variable result requires comment since it appears to differ from

the results.for Texas and North Carolina. In Texas, Driver Age is a dichotomy

and drivers 35 years and older have higher injury rates. The categories of

Driver Age differ in North Carolina among years but in no case does the category

15-25 years old have the highest rates. Environmental and socioeconomic factors

that differ among the three states could be important in explaining this dif-

ference. Also, it should be noted that the overall injury rate is much higher

in New York (31%) compared to Texas (11%) and North Carolina (15%).

The information used in the variable selection procedure to determine those

variables selected for modeling of the New York 1974 data is given in Table 3-14.

Ordering the variables according to the harmonic mean of the seven interaction

terms resulted in Road Classification, Driver Age and Manufacturer being the

leading three variables that were selected for modeling of the New York 1974

data sample. The completely cross-classified tables of the New York Driver-

Only 1974 data prior to modeling are given for Injury, Prepost, Style, Road

Classification, Driver Age and Manufacturer in Appendix A. A separate table

is given for each of the three injury dichotomies—KA vs BCO, KAB vs CO and

KABC vs 0.

North Carolina 1973, 1974, 1975

The size of the seat back lock drivers-only data set relative to the entire

1973-1975 North Carolina accident data base can be characterized by noting the

fraction of accidents, vehicles and fatalities contained in the data set as

given in Table 3-15. The reasons for the low fatality rate have been discussed

previously (page 3-5).

TABLE 3-15
ACCIDENTS, VEHICLES AND FATALITIES IN 1973-1975

North Carolina Data Base

Year

1973

1974

1975

Variable

Accidents
Vehicles
Fatal i t ies

Accidents
Vehicles
Fatalit ies

Accidents
Vehicles
Fatalit ies

Full Data Base

129,150
232,825

1,859

121,568
218,506

1,585

129,013
232,180

1,519

Partial Data Set

21,876
27,345

54

21,366
26,707

47

22,729
28,411

56

Percent

16.9
11.7
2.9

17.6
12.2
3.0

17.6
12.2
3.7
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The basic data set was derived by selecting all drivers in passenger vehicles

that satisfied the following criteria:

• Involved in two-car head-on collision.

• Involved in two-car collision other than head-on, and sustained
front end damage.

• Involved in single-car collision with a fixed object and sus-

tained front end damage.

• Collided with a parked car and sustained front end damage.

Thus, the data subset includes all passenger cars involved in frontal impact

accidents that could indicate the effects of seat back locks. Vehicles involved

in multi-vehicle accidents are excluded from the sample as are all struck vehicles.

Vehicles striking non-fixed objects such as animals, bicyclists and pedestrians

are similarly excluded.

The data base was screened using the following variables and conditions:

• Means of Involvement in Accident = More than 2 Vehicles

Involved.

o Vehicle Type = 2-door or 4-door Sedan.

• Vehicle Body Style = 2-door Sedan or 2-door Hardtop, or 4-door

Sedan or 4-door Hardtop.

• Vehicle Model Year = 1960 or later.

• Vehicle Make = Domestic.

o Region of Impact = Frontal Collision.

• Accident Type = Hit Parked Vehicle, Hit Fixed Object Head-0ns

Other 2-Vehicle.

The univariate frequencies of some key variables in the North Carolina drivers-

only sample are given in Table 3-16. Unique features of the North Carolina sample

include a high frequency of known information on Alcohol Involvement (97%) and

Restraint Usage (93%). Other unique information in the North Carolina sample

includes Estimated Vehicle Speed and Adjusted Vehicle Speed. Estimated Vehicle

Speed refers to the speed of the vehicle prior to impact. This speed is adjusted

in two-vehicle collisions to account for the speed of the other vehicle to obtain

Adjusted Vehicle Speed. Note that TAD is not included in the table, as 54 percent

of the data are missing.

Injury Rates (KABC percentages) and the number of drivers on which the rates

are based are given in Tables 3-17, 3-18 and 3-19 for the North Carolina 1973,

1974 and 1975 drivers-only sample. Higher injury rates occur for lower vehicle

weights, higher estimated and adjusted vehicle speeds, state and interstate high-

ways, alcohol involvement, failure to use restraints, reduced light conditions

and presence of an occupant seated behind the driver.
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TABLE 3-16
FREQUENCY DISTRIBUTIONS OF KEY VARIABLES IN DRIVER-ONLY NORTH CAROLINA SAMPLE

Variable

KABCO

Model Year
Class

V e h i c l e Body
Style

City Size

Road Classi f i -
cation

Weather

Accident Type

Li gut
Condition

Road Surface
Condition

Investigating
Agency

Category

K
A
B
C
0

Pre
Post

2-Door
4-Door

Rural
Under 1,000
1,000- 4,999
5,000- 9,999

10,000-14,999 '
15,000-19,999
20,000-24,999
25,000-34,999
35,000-49,999
50,000-75,000

GT 75,000

Interstate
U.S.
North Carolina
Rural Paved Rd
Rural Unpaved Rd
City Street
Missing

Clear
Cloudy
Rain
Snowing
Fog
Sleet or Hail
Missing

Coll.w Fixed Obj
Coll.w Motor Veh

Daylight
Dusk
Dawn
Dark/Lit
Dark/Unlit
Missing

Dry
Wet
Oily
Muddy
Snowy
Icy
Missing

City Police
Sherif f
Rural Cnty Police
Highway Patrol
Other

1973

Absolute
Frequency

54
626

1,674
1,713

23,278

8,936
18,409

15,522
11,823

10,877
309

1,688
1,448
1,101
1,030

633
1,058
1,407
1,434
6,360

403
4,801
2,985
3,987

382
14,661

126

18,104
4,816
3,581

359
286
44

155

1,558
25,787

20,582
393
276

3,078
2,484

32

21,264
4,981

26
43

380
611
40

16,267
7

145
10,919

7

% Of
Known

0.2
2.3
6.1
6.3

35.1

32.7
67.3

56.8
43.2

39.8
1.1
6.2
5.3
4.0
3.8
2.3
3.9
5.1
5.2

23.3

1.5
17.6
11.0
14.6
1.4

53.9
-

66.6
17.7
13.2
1.3
1.1
0.2

-

5.7
94.3

75.4
3.3
1.0

11.3
9.1

-

77.9
18.2
0.1
0.2
1.4
2.2
-

59.5
0.0
0.5

39.9
0.0

1974

Absolute
Frequency

47
564

1,654
1,791

22,651

7,331
19,376

14,990
11,717

9,743
324

1,689
1,424
1,125
1,067

665
1,144
1,333
1,523
6,670

255
4,302
2,670
3,695

420
15,300

65

17,416
4,792
3,927

101
270
46

155

1,432
25,275

19,951
863
270

3,307
2,261

55

20,864
5,571

20
24
74

100
54

16,740

n76
9,869

11

% of
Known

0.2
2.1
6.2
S.7

84.8

27.4
72.6

56.1
43.9

36.5
1.2
6.3
5.3
4.2
4.0
2.5
4.3
5.0
5.7

25.0

1.0
16.1
10.0
13.9
1.6

57.4
-

65.6
18.0
14.8
0.4
1.0
0.2

-

5.4
94.6

74.9
3.2
1.0

12.4
8.5

-

78.3
20.9
0.1
0.1
0.3
0.4

-

62.7
0.0
0.3

37.0
0.0

1975

Absolute
Frequency

56
550

1,799
2,029

23,977

6,708
21,703

15,787
12,624

9,919
382

1,838
1,600
1,268
1,204

770
1,294
1,265
1,718
7,153

294
4,325
2,840
3,850

350
16,678

74

18,264
4,992
4,548

165
242
41

159

1,374
27,037

21,489
947
281

3,365
2,253

76

21,848
6,200

11
30

111
122
89

18,198
16
53

10,126
18

% of
Known

0.2
1.9
6.3
7.1

84.4

23.6
76.4

55.6
44.4

34.9
1.3
6.5
5.6
4.5
4.2
2.7
4.6
4.5
6.0

25.2

1.0
15.3
10.0
13.6

1.2
58.9

-

64.6
17.7
16.1
0.6
0.9
0.1

-

4.8
95.2

75.8
3.3
1.0

11.9
8.0

-

77.1
21.9
0.0
0.1
0.4
0.4

-

64.1
0.1
0.2

35.6
0.1

Total: 1973-1975

Absolute
Frequency

157
1,740
5,127
5,533

69,906

22,975
59,488

46,299
36,164

20,183
4,675
4,005
3,496
2,068
3,301
3,494
4,472
5,215
1,015

30,539

952
13,428
8,495

11,532
1,152

46,639
265

53,784
14,600
12,056

625
798
131
469

4,363
78,099

62,022
2,703

827
9,750
6,998

163

63,976
16,752

57
97

565
833
183

51,205
34

274
30,914

36

% o f
Known

0.2
2.1
6.2
6.7

84.8

27.9
72.1

56.1
43.9

24.5
5.7
4.9
4.2
2.5
4.0
4.2
5.4
6.3
1.2

37.0

1.2
16.3
10.3
14.0
1.4

56.7
-

65.6
17.8
14.7
0.8
1.0
0.2

-

5.3
94.7

75.4
3.3
1.0

11.8
8.5
-

77.8
20.4
0.1
0.1
0.7
1.0
-

62.1
0.0
0.3

37.5
0.0
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TABLE 3-16

FREQUENCY DISTRIBUTIONS OF KEY VARIABLES IN DRIVER-ONLY NORTH CAROLINA SAMPLE (Continued)

Variable

Estimated
Vehicle Speed

Adjusted
Vehicle Speed

Driver Age

Driver Sex

Alcohol
Involvement

Restraint
Usage

Number of
Occupants

Person Behind
Driver

Vehicle
Weight

Number of
Vehicles

Manufacturer

Model Year
Category

Category

1-29 mph
30-49 mph
50+ mph
Missing

1-29 mph
30-49 mph
50+ mph
Missing

15-25
26-55
56+
Missing

Male
Female
Missing

No
Drnkng-Impaired
Drnkng-Imp Unk
Missing

No Belt
Lap Belt
Lap & Shoulder
Shoulder Only
Missing

One
Two or More
Missing

Yes
No

LT 3,000 lbs
3,000-3,599 lbs
GT 3,600 lbs
Missing

One
Two

GM
Ford
Other

Ear ly Pre-Stnd
Late Pre-Stnd
Early Post-Stnd
Late Post-Stnd

Total Number o f Cases

1973

Absolute
Frequency

13,834
9,313
2,884
1,314

10,802
11,098
3,474
1,971

11,606
11,846

3,671
222

17,464
9,808

73

24,838
812
910
785

21,053
3,331

121
104

2,736

16,964
9,804

577

2,065
25,280

5,601
11,544
10,065

135

198
27,147

14,335
8,654
4,356

4,689
4,247

16,102
2,307

27,345

% Of
Known

53.1
35.8
11.1

42.6
43.7
13.7

42.8
43.7
13.5

64.0
36.0

93.5
3.1
3.4

85.6
13.5
0.5
0.4

63.4
36.6

7.6
92.4

20.6
42.4
37.0

0.7
99.3

52.4
31.6
15.9

17.1
15.5
58.9
8.4

-

1974
Absolute
Frequency

13,863
9,287
2,474
1,083

10,920
11,443
2,891
1,453

11,228
11,466
3,826

187

16,883
9,752

72

23,926
1,046

915
820

21,729
3,044

506
129

1,299

16,526
10,175

6

2,043
24,664

5,182
10,351
11,006

168

208
26,499

14,311
8,160
4,236

3,584
3,747

14,727
4,646

26,707

% Of
Known

54.1
36.2
9.7

43.2
45.3
11.4

42.3
43.2
14.4

63.4
36.6

92.4
4.0
3.5

85.5
12.0

2.0
0.5

61.9
38.1

7.6
92.4

19.5
39.0
41.5

0.8
99.2

53.6
30.6
15.9

13.4
14.0
55.1
17.4

-

1975

Absolute
Frequency

14,765
10,118

2,521
1,007

11,938
12,305
2,882
1,285

11,800
12,294
4,211

106

17,643
10,751

17

25,601
1,042

865
903

23,505
2,853

623
26

1,404

17,318
11,087

6

2,377
26,034

5,420
10,473
12,343

175

227
28,184

15,148
8,795
4,468

3,130
3,573

14,999
6,704

28,411

% Of
Known

53.9
36.9
9.2

44.0
45.3
10.6

41.7
43.4
14.9

62.1
37.9

93.1
3.8
3.1

87.0
10.6
2.3
0.1

61.0
39.0

8.4
91.6

19.2
37.1
43.7

0.8
99.2

53.3
31.0
15.7

11.0
12.6
52.8
23.6

-

T o t a l : 1973-1975

Absolute
Frequency

42,462
28,718

7,879
3,404

33,660
34,846
9,248
4,709

34,634
35,606
11,708

515

51,990
30,311

162

74,365
2,900
2,690
2,508

66,287
9,228
1,250

259
5,439

50,808
31,066

589

6,485
75,978

16,203
32,368
33,414

478

633
81,830

43,794
25,609
13,060

11,403
11,572
45,828
13,660

82^463

% of
Known

53.7
36.3
10.0

43.3
44.8
11.9

42.3
43.4
14.3

63.2
36.8

93.0
3.6
3.4

86.1
12.0

1.6
0.3

62.1
37.9

7.9
92.1

19.8
39.5
40.8

0.8
99.2

53.1
31.1
15.8

13.8
14.0
55.6
16.6

-
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TABLE 3-17

INJURY RATES FOR NORTH CAROLINA 1973

Variable

Vehicle Weight

N = 27,210

Manufacturer

N = 27,345

Adjusted
Vehicle Speed
N = 25,373

Driver Age

N = 27,123

Estimated
Vehicle Speed

N= 26,031

City Size

N = 27,345

Road C lass i f i -
cation

N = 27,219

Accident Type

N = 27,345

Restraint Usage

N = 24,609

Light
Condition

N = 27,313

Category

LT 3,000 lbs
3,000-3,599 lbs
3,600+ lbs

GM
Ford
Other

1-29 MPH
30-49 MPH
50+ MPH

15-25
26-55
56+

1-29 MPH
30-49 MPH
50+ MPH

LT 50,000
50,000+

State or Inter-
state Highway

Rural Road
City Street

Coll.wFixed Obj
Coll.wMotor Veh

Yes
No

Daylight
Reduced Light

Injury Rate (Percent)

2-Door

Pre

18.3
17.0
12.8

16.9
17.0
16.0

8.1
21.3
25.9

15.8
18.3
17.7

9.6
22.2
23.5

17.1
16.3

19.3

18.0
15.1

21.1
16.5

13.9
17.7

15.5
20.6

Post

17.3
14.5
12.7

13.8
15.9
15.4

7.3
17.7
27.9

14.5
15,3
13.5

8.5
18.2
29.9

15.9
13.0

17.9

14.4
12.9

21.3
14.4

12.5
15.8

13.0
19.6

4-Door

Pre

19.3
15.4
15.4

15.5
16.7
17.1

9.0
19.1
31.4

14.5
17.7
16.1

11.1
20.9
32.5

16.9
13.9

19.1

17.7
14.0

20.1
15.9

12.4
17.1

15.2
19.3

Post

18.7
14.3
12.0

12.3
13.3
15.8

7.2
16.4
23.4

11.3
13.6
13.7

8.1
18.1
25.2

13.9
11.6

16.3

14.0
11.2

16.6
13.0

12.2
14.3

12.1
17.0

Number of Drivers

2-Door

Pre

1,543
2,476

695

1,943
2,326

462

1,770
2,000

603

2,629
1,712

351

2,275
1,731

513

3,500
1,231

1,335

942
2,435

350
4,381

267
3,984

3,443
1,284

Post

2,736
5,031
3,021

5,682
3,165
1,944

4,274
4,317
1,424

5,837
4,239

615

5,215
3,788
1,262

7,473
3,318

3,350

1,713
5,682

558
10,233

1,604
8,152

7,948
2,832

4-Door

Pre

739
2,034
1,388

2,168
1,458

579

1,661
1,757

481

1,455
1,731

983

2,269
1,400

323

3,126
1,079

1,173

673
2,333

259
3,946

291
3,489

3,207
995

Post

583
2,003
4,961

4,542
1,705
1,371

3,097
3,024

966

1,685
4,164
1,722

4,075
2,394

786

5,452
2,166

2,331

1,041
4,212

391
7,227

1,394
5,428

5,984
1,620
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TABLE 3-17
INJURY RATES FOR NORTH CAROLINA 1973 (Continued)

Variable

Road Surface
Condition
N = 27,305

Investigating
Agency

N = 27,186

Weather

N = 27,190

Person Behind
Dri ver

N = 27,345

Driver Sex

N = 27,272

Number of
Vehicles

N = 27,345

Alcohol
Involvement

N = 26,560

Number of
Occupants
N = 26,768

Category

Dry
Other

City Police
Highway Patrol

Clear-Cloudy
Other

No
Yes

Male
Female

One
Two

No
Yes

One
Two or More

Injury Rate

2-Door

Pre

16.9
16.7

15.2
18.9

16.8
17.7

16.6
19.7

15.6
22.1

37.8
16.6

15.4
27.3

15.9
18.6

Post

15.1
13.4

13.1
17.2

14.8
14.8

14.6
16.4

12.8
18.2

34.9
14.6

13.8
24.7

14.0
16.2

(Percent)

4-Door

Pre

16.4
15.0

14.4
18.8

15.9
17.8

15.8
20.4

13.0
21.6

33.3
16.0

15.2
22.9

15.2
18.0

Post

13.6
11.7

11.4
16.0

13.1
13.5

13.1
13.6

10.9
16.8

34.9
13.0

12.7
19.1

12.6
14.5

Number of Drivers

2-Door

Pre

3,669
1,056

2,677
2,037

3,985
713

4,356
375

3,282
1,436

45
4,686

4,158
388

2,800
1,824

Post

8,309
2,467

6,376
4,339

8,946
1,796

9,991
800

6,892
3,869

86
10,705

9,849
648

6,678
3,884

4-Door

Pre

3,310
891

2,549
1,635

3,556
619

3,896
309

2,651
1,540

24
4,181

3,758
336

2,618
1,493

Post

5,976
1,627

4.665
2,908

6,433
1,142

7,037
581

4,639
2,963

43
7,575

7,073
350

4,868
2.603
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TABLE 3-18
INJURY RATES FOR NORTH CAROLINA 1974

Variable

Vehicle Weight

N - 26,539

Manufacturer

N = 26,707

Adjusted
Vehicle Speed

N = 25,254

Road Classifi-
cation

N = 26,642

Driver Age1

N = 26,520

Light
Condition

N = 26,652

Restraint Usage
N = 25,408

Investigating
Agency

N = 26,609

Estimated
Vehicle Speed

N = 25,624

Number of
Vehicles

N = 26,707

Category

LT 3,000 lbs
3,000-3,599 lbs
3,600+ lbs

GM
Ford
Other

1-29 MPH
30-49 MPH
50+ MPH

State or Inter-
state Highway
Rural Road
City Street

15-25
26+

Daylight
Reduced Light

Yes
No

City Police
Highway Patrol

1-29 MPH
30-49 MPH
50+ MPH

One
Two

Injury Rate (Percent)

2-Door

Pre

17.6
16.8
16.9

16.2
17.4
18.5

8.3
19.9
31.2

19.0

20.0
15.2

15.0
19.5

15.9
20.V

11.6
17.6

14.9
20.1

10.3
21.1
31.7

32.0
16.9

Post

19.7
15.1
13.2

14.4
16.4
17.9

7.8
18.2
32.4

18.5

17.0
13.8

15.1
16.0

14.1
19.5

14.3
16.2

13.7
18.5

9.2
19.8
31.0

35.1
15.4

4-Door

Pre

21.4
17.3
13.9

17.3
17.1
15.4

9.4
20.8
33.0

20.4

18.5
15.2

15.9
17.6

14.9
23.5

16.1
17.3

15.2
20.2

11.1
22.3
38.2

50.0
16.8

Post

18.3
14.3
12.0

12.4
13.6
14.4

6.9
15.8
25.9

15.5

15.8
11.2

12.1
13.4

12.1
16.5

10.4
13.8

11.2
16.2

8.2
17.7
27.5

27.1
12.9

Number of Drivers

2-Door

Pre

1,224
1,886
592

1,492
1,871
363

1,423
1,692

398

968

712
2,039

2,016
1,686

2,703
1,011

215
3,331

2,229
1,489

1,855
1,367
347

25
3,701

Post

2,744
4,768
3,724

6,105
3,236
1,923

4,616
4,780
1,269

3,082

1,749
6,413

5,988
5,194

8,272
2,972

1,821
8,928

7,022
4,194

5,550
4,104
1,160

m
11,153

4-Door

Pre

641
1,754
1,176

1,968
1,138
499

1,508
1,511
373

936

547
2,108

1,270
2,309

2,709
892

193
3,216

2,294
1,296

2,007
1,160
280

24
3,581

Post

573
1,943
5,514

4,746
1,915
1,451

3,373
3,460
851

2,241

1,107
4,740

1,954
6,103

6,267
1,826

1,450
6,254

5,195
2,890

4,451
2,656
687

48
8,064
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TABLE 3-18
INJURY RATES FOR NORTH CAROLINA 1974 (Continued)

Variable

City Size

N = 26,707

Person Behind
Driver

N = 26,707

Road Surface
Condition

N - 26,653

Alcohol
Involvement

N = 25,887

Driver Sex

N = 26,635

Number of
Occupants

N = 26,701

Accident Type

N = 26,707

Weather

N = 26,552

Category

LT 5,000
5,000+

No
Yes

Dry
Other

No
Yes

Male
Female

One
Two or More

Coll.w Fixed Obj
Coll.w Motor Veh

Clear-Cloudy
Other

Injury Rate (Percent)

2-Door

Pre

19.1
15.2

16.7
20.5

17.0
17.1

15.4
26.4

14.8
22.2

16.6
17.7

21.6
16.7

17.2
16.2

Post

17.4
14.1

15.4
18.1

15.6
15.3

14.5
26.2

13.2
19.7

15.1
16.3

20.4
15.3

15.4
16.3

4-Door

Pre

19.3
15.1

16.9
18.5

17.3
16.0

15.9
25.6

15.1
20.4

16.2
18.4

22.9
16.6

17.4
15.2

Post

15.4
11.3

12.8
15.6

13.0
13.1

12.5
19; 3

11.2
15.8

12.5
14.0

19.3
12.7

13.1
12.5

Number of Drivers

2-Door

Pre

1,745
1,981

3,428
298

2,913
795

3,204
390

2,604
1,110

2,199
1,525

232
3,494

3,072
625

Post

4,936
6,328

10,442
822

8,763
2,485

10,181
770

7,085
4,146

6,956
4,307

565
10,699

9,361
1,843

4-Door

Pre

1,598
2,007

3,291
314

2,832
769

3,127
344

2,337
1,259

2,240
1,365

236
3,369

3,022
564

Post

3,477
4,635

7,503
609

6,351
1,740

7,414
457

4,857
3,237

5,131
2,978

399
7,713

6,753
1,312
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TABLE 3-19
INJURY RATES FOR NORTH CAROLINA 1975

Variable

Vehicle Weight

N = 28,236

Driver Sex

N = 28,394

Manufacturer

N = 28,411

Driver Age

N = 28,305

Estimated
Vehicle Speed

N = 27,404

Adjusted
Vehicle Speed

N = 27,126

City Size

N = 28,411

Road Classi f i -
cation

N = 28,337

Number of
Occupants

N = 28,405

Number of
Vehicles

N = 28,411

Category

LT 3,000 lbs
3,000-3,599 lbs
3,600+ lbs

Male
Female

GM
Ford
Other

15-25
26-55
56+

1-29 MPH
30-49 MPH
50+ MPH

1-29 MPH
30-49 MPH
50+ MPH

LT 25,000
25,000+

State & Inter-
state Highway

Rural Road
City Street

One
Two or More

One
Two

In ju r y Rate (Percent)

2-Door

Pre

18.2
17.8
16.8

15.1
24.2

17.7
17.7
18.3

15.8
20.6
18.9

10.3
22.4
39.8

8.8
20.6
38.8

18.4
16.6

21.1

19.3
15.7

16.5
19.6

36.4
17.6

Post

19.8
14.3
14.3

12.7
20.3

14.0
18.1
16.2

15.1
16.3
15.5

9.1
20.9
29.3

8.2
19.1
30.0

16.7
14.1

18.7

18.0
13.6

15.5
15.8

38.3
15.4

4-Door

Pre

18.8
16.1
15.2

14.6
19.5

16.0
17.0
16.7

15.5
17.3
16.6

10.4
23.4
29.3

9.0
20.5
31.1

16.4
16.5

20.3

16.5
14.8

16.7
16.1

64.7
16.2

Post

19.8
15.7
13.5

11.8
18.6

13.7
16.7
14.3

13.5
15.5
13.5

9.0
19.7
30.0

7.3
18.0
30.1

15.3
13.4

18.4

16.1
12.5

14.3
14.9

35.5
14.4

Number of Drivers

2-Door

Pre

1,200
1,694

475

2,369
1,010

1,274
1,726

382

1,860
1,200

302

1,668
1,266

334

1,347
1,517

384

2,167
1,215

904

611
1,855

1,980
1,401

33
3,349

Post

2,908
4,907
4,539

7,640
4,756

6,743
3,717
1,945

6,403
5,097

864

6,180
4,601
1,181

5,190
5,398
1,250

7,207
5,198

3,269

1,851
7,250

7,610
4,792

115
12,290

4-Door

Pre

634
1,619
1,044

2,070
1,253

1,670
1,136

520

1,197
1,293

820

1,859
1,139

213

1,400
1,448

305

2,074
1,252

824

496
2,001

1,949
1,376

17
3,309

Post

678
2,253
6,285

5,564
3,722

5,461
2,216
1,621

2,340
4,704
2,225

5,058
3,112

793

4,001
3,942

944

5,533
3,765

2,462

1,242
5,572

5,779
3,518

62
9,236
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TABLE 3-19
INJURY RATES FOR NORTH CAROLINA 1975 (Continued)

Variable

Weather

N = 28,252

Investigating
Agency

N = 28,324

Accident Type

N = 28,411

Light
Condition

N = 28,335

Alcohol
Involvement

N = 27,508

Restraint
Usage

N = 27.007

Road Surface
Condition

N = 28,322

Person Behind
Driver

N = 28.411

. Category

Clear-Cloudy
Other

City Police
Highway Patrol

Coll.w Fixed Obj
Coll.w Motor Veh

Daylight
Reduced Light

No
Yes

Yes
No

Dry
Other

No
Yes

Injury Rate (Percent)

2-Door

Pre

18.2
16.0

15.4
21.5

20.5
17.6

16.2
22.0

16.2
30.4

11.5
18.4

17.9
17.4

17.6
19.5

Post

15.3
16.9

13.7
19.1

21.7
15.3

14.5
18.6

14.7
23.6

14.4
16.1

15.5
16.1

15.7
14.5

4-Door

Pre

16.1
18.3

14.8
19.4

24.2
16.0

15.2
20.5

15.5
24.3

12.9
17.1

16.0
18.0

16.2
19.1

Post

14.2
16.1

12.5
18.4

17.2
14.4

13.7
17.8

14.2
19.1

13.1
15.0

14.2
16.8

14.5
14.4

Number of Drivers

2-Door

Pre

2,766
601

2,038
1,332

200
3,182

2,463
908

2,954
306

165
3,046

2,611
759

3,090
292

Post

10,120
2,217

7,949
4,424

572
11,833

9,144
3,233

11,165
830

1,735
10,087

9,470
2,900

11,427
978

4-Door

Pre

2,751
563

2,150
1,167

194
3,132

2,535
786

2,891
305

147
3,012

2,594
722

3,006
320

Post

7,619
1,615

6,061
3,203

408
8,890

7,347
1,919

8,591
466

1,455
7,360

7,173
2,093

8,511
787
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The information used in the variable selection to determine those variables

selected for modeling of the North Carolina 1973-1975 data is given in Tables

3-20, 3-21 and 3-22. Ordering the variables according to the harmonic mean of

the seven interaction terms resulted in the selection of variables for each

year as follows:

1973 1974 1975

Vehicle Weight Vehicle Weight Vehicle Weight
Manufacturer Manufacturer Driver Sex
Estimated Vehicle Speed Manufacturer

The completely cross-classified tables of the North Carolina driver-only

1973-1975 data samples prior to modeling are given in Appendix A.
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TABLE 3-20
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

NORTH CAROLINA 1973

Variable

Vehicle Weight

Manufacturer

Estimated Vehicle Speed

Driver Age

Adjusted Vehicle Speed

City Size

Road Classification

Accident Type

Restraint Usage

Light Condition

Road Surface Condition

Investigating Agency

Weather

Person Behind Driver

Driver Sex •

Number of Vehicles

Alcohol Involvement

Number of Occupants

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Var x
Style

LR x2

3217.64*

290.66*

88.25*

2933.48*

6.66*

9.14*

44.68*

2.40

48.80*

72.48*

7.35*

21.34*

7.43*

0.02

49.09*

7.56*

12.71*

15.35*

Var x
Prepost

LRx2

1428.69*

778.38*

20.85*

154.76*

14.57*

44.00*

55.33*

30.86*

622.91*

7.88*

0.51

8.01*

4.16*

0.21

42.53*

0.62

76.34*

11.46*

Var x
Prepost
x Style

LRx2

79.29*

26.53*

6.97*

126.03*

1.33

2.46

1.67

3.01

0.25

2.25

0.11

2.46

1.73

1.32

8.00*

0.29

5.48*

0.81

Interaction Terms from Saturated
Model Containing Injury,

Prepost, Style and Variable

Var x
Injury

LRx2

56.59*

13.03*

926.30*

11.16*

943.14*

20.85*

100.58*

28.27*

22.80*

118.05*

8.26*

90.82*

0.79

6.28*

197.90*

50.23*

103.84*

24.94*

Var x
Injury x
Prepost

LR x2

1.53

3.19

1.62

1.95

1.03

0.75

2.04

0.65

0.54

2.61

1.32

0.88

0.70

1.57

1.92

0.18

0.01

0.18

Var x
Injury

x Style

LR x2

2.30

3.73

1.51

1.79

2.69

0.51

1.29

0.80

0.32

1.23

0.33

0.93

0.24

0.04

1.90

0.01

3.27

0.01

Var x
Injury

x Style
x Prepost

LR x2

4.29

1.16

6.40*

1.22

8.40*

1.28

0.24

0.37

0.43

0.05

0.11

0.03

0.03

0.57

0.01

0.15

0.01

0.01

Harmonic
Mean of

the
Interaction

Terms

5.175

4,480

4.270

3.508

2.877

1.502

1.152

1.110

0.616

0.322

0.290

0.194

0.171

0.085

0.070

0.060

0.035

0.034

p <0.05

Note: The degrees of freedom for all Interaction terms for all variables are one except for:
vehicle weight, manufacturer, estimated vehicle speed, driver age, adjusted vehicle speed
and road classification. For these variables, the degrees of freedom are two for all
interaction terms.

Variables above the bold line were selected.
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TABLE 3-21
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

NORTH CAROLINA 1974

Variable

Vehicle Weight

Manufacturer

Adjusted Vehicle Speed

Road Classification

Driver Age

Light Condition

Restraint Usage

Investigating Agency

Estimated Vehicle Speed

Number of Vehicles

City Size

Person Behind Driver

Road Surface Condition

Alcohol Involvement

Driver Sex

Number of Occupants

Accident Type

Weather

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Var x
Style

LR x2

2097.22*

252.41*

6.99*

31.07*

1901.69*

42.03*

7.96*

14.70*

91.52*

7.05*

5.14*

1.14

0.74

12.00*

37.54*

10.61*

0.01

0.99

Var x
Prepost

LR x2

165.92*

586.49*

4.79

28.78*

77.36*

5.96*

674.04*

5.57*

4.65

1.23

11.18*

6.46*

0.59

107.94*

84.63*

8.67*

19.97*

0.01

Var x
Prepost
x Style

LR X2

72.51*

77.65*

7.47*

3.42

75.70*

1.68

3.38

2.86

0.27

2.27

1.25

0.38

0.21

1.09

3.19

1.32

0.40

0.97

Interaction Terms from Saturated
Model Containing Injury

Prepost, Style and Variable

Var x
Injury

LR x2

78.63*

15.23*

1034.68*

92.43*

12.39*

108.22*

18.01*

114.66*

944.89*

48.05*

70.52*

10.65*

0.22

125.15*

162.61*

9.94*

30.97*

0.14

Var x
Injury x
Prepost

LR x2

5.66

3.65

0.71

0.38

3.58

0.17

0.16

0.13

0.40

0.23

0.03

0.05

0.10

0.01

0.01

0.01

0.19

1.50

Var x
Injury

x Style

LR x 2

2.75

2.13

1.96

0.59

0.22

0.94

0.83

0.33

0.11

0.10

1.45

0.05

0.02

2.18

1.77

0.65

0.85

1.38

Var x
Injury

x Style
x Prepost

LR x2

3.89

0.83

0.65

1.64

2.38

3.56

3.25

0.31

1.37

1.79

0.39

0.40

0.49

0.42

0.11

0.06

0.05

0.03

Harmonic
Mean of

the
Interaction

Terms

8.487

3.445

1.775

1.320

1.308

0.873

0.850

0.481

0.431

0.429

0.186

0.152

0.095

0.068

0.064

0.059

0.055

0.049

p <0.05

Note: The degrees of freedom for all interaction terms for all variables are one except for:
" vehicle weight, manufacturer, adjusted vehicle speed, road classification and estimated

vehicle speed. For these variables, the degrees of freedom are two for all
interaction terms.

Variables above the bold line were selected.
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TABLE 3-22
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

NORTH CAROLINA 1975

Variable

Vehicle Weight

Driver Sex

Manufacturer

Driver Age

Estimated Vehicle Speed

Adjusted Vehicle Speed

City Size

Road Classification

Number of Occupants

Number of Vehicles

Weather

Investigating Agency

Accident Type

Light Condition

Alcohol Involvement

Restraint Usage

Road Surface Condition

Person Behind Driver

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Var x
Style

LR x 2

2703.51*

30.96*

256.11*

2495.82*

78.69*

7.12*

1.27

25.24*

1.14

8.61*

1.56

11.42*

0.54

91.84*

18.29*

9.74*

2.71

4.17*

Var x
Prepost

LR x 2

2045.25*

68.30*

591.66*

156.41*

4.72

4.70

42.89*

22.65*

21.26*

0.14

0.32

11.21*

19.98*

9.43*

82.52*

581.03*

2.20

5.82*

Var x
Prepost
x Style

LR X2

19.53*

21.92*

42.52*

55.57*

11.79*

6.52*

5.22*

6.78*

0.31

0.91

0.13

5.28*

0.09

3.95*

10.33*

3.96*

0.01

0.19

Interaction Terms from Saturated
Model Containing Injury,

Prepost, Style and Variable

Var x
Injury

LR x 2

59.41*

252.47*

32.09*

18.32*

1080.69*

1156.18*

20.40*

125.68*

1.97

73.69*

5.18*

147.78*

23.48*

75.40*

92.08*

11.51*

3.81

0.01

Var x
Injury x
Prepost

LR x 2

9.52*

0.92

8.73*

2.84

2.47

1.27

2.08

1.45

0.61

0.41

2.06

0.50

0.03

0.69

3.17

2.75

0.23

2.77

Var x
Injury

x Style

LR x2

3.12

1.40

0.88

0.42

0.38

0.24

1.04

1.44

0.43

0.76

1.38

0.08

0.11

0.03

4.03*

0.01

2.21

0.41

Var x
Injury

x Style
x Prepost

LR x2

1.89

1.40

0.83

2.48

4.60

4.58

0.23

0.16

3.22

3.50

1.99

0.80

3.28

0.02

0.01

0.43

0.21

0.01

Harmonic
Mean of

the
Interaction

Terms

6.839

2.885

2.783

2.177

1.965

1.233

1.024

0.890

0.784

0.564

0.524

0.435

0.126

0.083

0.070

0.068

0.064

0.034

p <0.05

Note; The degrees of freedom for all interaction terms for all variables are one except for:
vehicle weight, manufacturer, driver age, estimated vehicle speed, adjusted vehicle speed
and road classification. For these variables, the degrees of freedom are two for all
interaction terms.

Variables above the bold line were selected.
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3.1.3 Analysis of Mass Accident Data

Following completion of the variable selection procedure, the analytical

steps that remain are modeling, adjustment, computation of effectiveness and

estimation of error. Each of these steps and the results are described in

this subsection.

Modeling

The basic purpose of modeling is to attempt to control for and take into

account confounding effects through smoothing the data and removing random

variability. Separate log linear models were fit for each of the three injury

dichotomies (KA/BCO, KAB/CO and KABC/O) for each state and year of mass accident

data analyzed. Each model was fit to a table consisting of an injury dichotomy

(Injury), model year related to Standard implementation (Prepost) and passenger

car body style (Style) as well as those selected variables (usually 3 in number)

discussed in Section 3.1.2.

A series of tables is presented that documents and summarizes the modeling

process and the results obtained. Complete modeling information for Texas, New

York and North Carolina is given in Appendix B. Models were fitted separately

for the three years of Texas data, the single year of New York data and the

three years of North Carolina data for each injury dichotomy (i.e., KA/BCO,

KAB/CO and KABC/O). Specifically, the likelihood ratio (LR) chi-square values

in Appendix B tables are derived from tests of marginal association of each

effect (variable interaction term) in which the table is summed over all un-

specified margins, after which the effect is tested to be zero. Chi-square values

marked with an asterisk in the Appendix represent the actual effects specified in

a given model. All other chi-square values denote specific effects included due

to the hierarchical nature of the log-linear models.

The strategy used to fit models can be summarized as follows:

1. As many significant effects (in terms of their marginal asso-

ciation) as required are first specified in an attempt to
derive a model with an optimal fit. Optimal fit refers to
the situation in which the magnitude of the model's LR chi-
square is roughly similar to its number of degrees of freedom.

2. Effects were either deleted or added to the model in a stepwise
fashion until the deletion of any one effect would result in a
significant worsening of the fit, whereas the addition of any
single effect would not significantly improve the model's fit.

This approach represents a compromise between the two considerations of

parsimony and goodness-of-fit.
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For the convenience of the reader, the complete model fitting information

given in Appendix B is summarized in this section in Tables 3-23 through 3-32.

In these tables, only the marginal associations of directly specified model

effects (those values with an asterisk in Appendix B) are included. Tables

3-23, 3-24 and 3-25 contain the results for each year of Texas data for the

injury dichotomies KA/BCO, KAB/CO and KABC/O, respectively. Only those effects

that are directly specified in at least one year are included in the table. A

dash in the table indicates that the particular effect was not directly speci-

fied in the model for that year. The marginal association of directly specified

model effects for all three injury dichotomies for the single year of New York

data is given in Table 3-26. Finally, the results for North Carolina are given

in Tables 3-27, 3-28 and 3-29 in a format analogous to the Texas model results.

In each of the above analyses, a model was fit to the entire drivers-only

data set for a given state and year. Additionally, a separate data set was created

for each year of Texas data in which only drivers in vehicles of model years from

1965 through 1971 were included. About two-thirds of the passenger cars are within

this model year range. The reduced sample has the advantage of (1) including only

those vehicles having model years reasonably close to the Standard implementation

date, (2) eliminating very old cars, and (3) reducing the extent of confounding

effects such as the market shift from 4-door to 2-door cars which took place over an

extended period of years. Tables 3-30, 3-31 and 3-32 contain the directly specified

model effects for each year of Texas 1965-1971 model year derived data for

the injury dichotomies KA/BCO, KAB/CO and KABC/O. The corresponding full models

are given in Appendix B.
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TABLE 3-23
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

FOR INJURY DICHOTOMY KA vs BCO TEXAS DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost x Style

Injury x Prepost x City Size

Injury x Driver Age x City Size

Injury x City Size x Road Type

Injury x City Size x Accident Type

Injury x City Size x TAD

Injury x Road Type x Driver Age

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x City Size x Road Type

Prepost x City Size x Driver Age

Prepost x City Size x Accident Type

Prepost x City Size x TAD

Prepost x Road Type x Driver Age

Style x Driver Age x City Size

Style x City Size x Accident Type

Accident Typex Driver Age x City Size

City Size x Accident Type x TAD

Injury x Style x City Size x Driver Age

Prepost x Style x Accident Type x Driver Age

Prepost x Style x Accident Type x TAD

Style x City Size x Road Type x Driver Age

Injury x Prepost x Style x Accident Type
x City Size

SUMMARY OF MODEL

Texas 1972

LR x 2

-

-

16.67

-

-

-

-

-

-

-

-

-

-

-

61.38

-

17.23

-

-

11.07

-

-

11.59

112.13

df

-

-

4

-

-

-

-

-

-

-

-

-

-

-

4

-

8

-

-

4

-

-

4

P8

Prob.

-

-

0.002

-

-

-

-

-

-

-

-

-

-

-

0.000

-

0.023

-

-

0.026

-

-

0.021

0.152

Texas 1973

L R X
2

0.81

26.62

-

148.76

-

-

21.35

743.34

16.05

27.54

3.44

-

-

15.17

-

-

-

-

12.33

-

-

18.15

-

115.24

df

1

2

-

4

-

-

4

2

2

4

4

-

-

4

-

-

-

-

4

-

-

8

-

106

Prob.

0.369

0.000

-

0.000

-

-

0.000

0.000

0.000

0.000

0.487

-

-

0.004

-

-

-

-

0.015

-

-

0.020

-

0.2537

Texas 1974

LR x 2

0.21

-

-

-

205.77

104.71

-

-

5.32

-

-

59.92

38.10

-

-

16.86

-

510.98

-

-

10.60

-

-

141.42

df

1

-

-

-

4

4

-

-

2

-

-

4

4

-

-

4

-

8

-

-

4

-

-

122

Prob.

0.647

-

-

-

0.000

0.000

-

-

0.070

-

-

0.000

0.000

-

-

0.002

-

0.000

-

-

0.032

-

-

00.1103
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TABLE 3-24
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

FOR INJURY DICHOTOMY KAB vs CO TEXAS DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost x Style

Injury x Prepost x Accident Type

Injury x Prepost x Driver Age

Injury x Style x City Size

Injury x Accident Type x TAD

Injury x City Size x Road Type

Injury x City Size x Accident Type

Injury x City Size x TAD

Injury x Road Type x Driver Age

Prepost x Style x City Size

Prepost x City Size x.Road Type

Prepost x Road Type x Driver Age

Style x Driver Age x City Size

Style x City Size x Accident Type

City Size x Accident Type x TAD

Injury x Prepost x Accident Type x City Size

Injury x Prepost x Style x Driver Age

Injury x Prepost x City Size x Driver Age

Injury x Style x Accident Type x City Size

Inj. x Ace. Type x Driver Age x City Size

Prepost x Style x Accident Type x Driver Age

Prepost x Style x Accident Type x TAD

Style x City Size x Road Type x Driver Age

SUMMARY OF MODEL

Texas 1972

LR x 2

0.68

-

13.50

-

-

-

-

-

-

12.39

-

-

61.37

-

-

9.94

-

-

17.38

23.20

11.07

-

-

91.50

df

1

-

2

-

-

-

-

-

-

2

-

-

4

-

-

4

-

-

4

8

4

-

-

96

Prob.

0.408

-

0.001

-

-

-

-

-

-

0.002

-

-

0.000

-

-

0.041

-

-

0.002

0.003

0.026

-

-

0.6108

Texas 1973

URx2

-

-

-

-

-

178.00

-

-

26.35

16.07

27.52

15.17

-

-

-

-

14.32

10.34

-

-

-

-

18.15

118.89

df

-

-

-

-

-

4

-

-

4

2

4

4

-

-

-

-

2

4

-

-

-

-

8

104

Prob.

-

-

-

-

-

0.000

-

-

0.000

0.000

0.000

0.004

-

-

-

-

0.001

0.035

-

-

-

-

0.020

0.1508

Texas 1974

LR x'

14.58

26.12

-

1.10

242.48

-

353.53

54.50

-

5.32

-

-

-

16.86

510.98

-

-

-

-

-

-

10.60

-

129.82

df

1

2

-

2

4

-

4

4

-

2

-

-

-

4

8

-

-

-

-

-

-

4

-

116

Prob.

0.000

0.000

0.578

0.000

-

0.000

o.ooo

-

0.070

-

-

-

O.0O2

0.000

-

-

-

-

-

-

0.032

-

0.1794
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TABLE 3-25
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

FOR INJURY DICHOTOMY KABC vs 0 TEXAS DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost x Style

Injury x Prepost x Driver Age

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x City Size x Road Type

Prepost x Road Type x Driver Age

Accident Type x Driver Age x City Size

Injury x Prepost x Accident Type x City Size

Injury x Prepost x City Si2e x Driver Age

Injury x Style x Accident Type x City Size

Injury x Style x Driver Age x City Size

Prepost x Style x Accident Type x Driver Age

Prepost x Style x Accident Type x TAD

Injury x Style x City Size x Road Type x
Driver Age

Injury x Prepost x City Size ji Accident
Type x TAD

SUMMARY OF MODEL

Texas 1972

LR x 2

0.46

19.15

-

12.39

-

-

17.25

10.13

-

12.66

10.97

11.05

-

-

-

93.47

df

1

2

-

2

-

-

8

4

-

4

4

4

-

-

-

102

Prob.

0.496

0.000

-

0.002

-

-

0.028

0.038

-

0.013

0.027

0.026

-

-

-

0.7149

Texas 1973

LRx2

0.26

-

743.34

16.07

27.52

15.17

-

-

11.68

-

-

-

-

17.13

-

82.05

df

1

-

2

2

4

4

-

-

4

-

-

-

-

8

-

Prob.

0.608

-

0.000

0.000

0.000

0.004

-

-

0.020

-

-

-

-

0.029

-

0.2440

Texas 1974

LR x2

13.40

-

-

5.32

-

-

-

-

-

-

-

-

10.60

-

17.95

95.46

df

1

-

-

2

-

-

-

-

-

-

-

-

4

-

8

80

Prob.

0.000

-

-

0.070

-

-

-

-

-

-

-

-

0.032

-

0.022

0.1144
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TABLE 3-26
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR THE THREE INJURY DICHOTOMIES NEW YORK 1974 DRIVERS-ONLY SAMPLE

Effect

Injury x Rd Cl

Injury x Age

Injury x Prepost x Style

Injury x Prepost x Rd Cl

Injury x Prepost x Mfg

Injury x Style x Rd Cl

Injury x Style x Age

Injury x Rd Cl x Age

Prepost x Rd Cl x Age

Style x Rd Cl x Age

Prepost x Style x Rd Cl x Mfg

Prepost x Style x Age x Mfg

SUMMARY OF MODEL

KA vs BCO

LR X*

123.51

57.11

6.64

-

7.67

-

-

-

17.80

23.69

13.00

13.70

138.49

Prob.

0.000

0.000

0.010

-

0.022

-

-

-

0.001

0.000

0.011

0.008

0.3321

KAB vs CO

LRX
2

-

-

9.99

-

15.12

8.67

10.40

-

17.80

23.69

13.00

13.70

133.98

Prob.

-

-

0.002

-

0.001

0.013

0.006

-

0.001

0.000

0.011

0.008

0.3409

KABC vs 0

LR x2

-

95.39

5.92

9.68

10.31

-

-

9.61

17.05

23.49

13.33

13.85

141.47

Prob.

-

0.000

0.015

0.008

0.006

-

-

0.048

0.002

0.000

0.010

0.008

0.1637

Note: The degrees of freedom for the entire model are: KA-132, KAB-128, KABC-126.

TABLE 3-27

SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR INJURY DICHOTOMY KA vs BCO NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect

Injury x Weight

Injury x Sex

Mfg x Est Speed

Injury x Prepost x Style

Injury x Weight x Est Speed

Prepost x Style x Est Speed

Prepost x Style x Sex

Prepost x Weight x Sex

Prepost x Sex x Mfg

Prepost x Style x Weight x Mfg

Style x Weight x Sex x Mfg

SUMMARY OF MODEL

North Carol ina 1973

LR x 2

-

-

20.34

5.79

9.99

6.00

-

-

-

75.99

-

102.56

df

-

-

4

1

4

2

-

-

-

4

-

152

Prob.

-

-

0.000

0.016

0.041

0.050

-

-

-

0.000

-

0.264

North Carol ina 1974

LR x 2

44.87

-

-

1.93

-

-

-

-

-

88.20

-

34,49

df

2

-

-

1

-

-

-

-

-

4

-

30

Prob.

0.000

-

-

0.165

-

-

-

-

-

0.000

-

0.262

North Carol ina 1975

LR x2

17.47

4.00

-

1.75

-

-

19.96

6.25

31.07

78.61

20.74

88.83

df

2

1

-

1

-

-

1

2

2

4

4

77

Prob.

0.000

0.046

-

0.187

-

-

0.000

0.044

0.000

0.000

0.000

0.168
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TABLE 3-28
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR INJURY DICHOTOMY KAB vs CO NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect

Style x Est Speed

Mfg x Est Speed

Injury x Prepost x Style

Injury x Prepost x Weight

Injury x Weight x Mfg

Prepost x Style x Sex

Prepost x Sex x Mfg

Injury x Prepost x Weight x Est Spd

Prepost x Style x Weight x Mfg

Injury x Weight x Sex x Mfg

Style x Weight x Sex x Mfg

SUMMARY OF MODEL

North Carolina 1973

LR x2

88.65

20.32

0.47

-

-

-

-

11.33

75.98

-

-

161.69

df

2

4

1

-

-

-

-

4

4

-

-

142

Prob.

0.000

0.000

0.494

-

-

-

-

0.023

0.000

-

-

0.124

North Carolina 1974

LR x2

-

-

6.87

-

10.65

-

-

-

88.20

-

-

29.60

df

-

-

1

-

4

-

-

-

4

-

-

24

Prob.

-

-

0.009

-

0.031

-

-

-

0.000

-

-

0.198

North Carolina 1975

LR x2

-

-

2.32

8.81

-

19.96

31.06

-

78.60

12.34

20.74

67.07

df

-

-

1

2

-

1

2

-

4

4

4

63

Prob.

-

-

0.127

0.012

-

0.000

0.000

-

0.000

0.015

0.000

0.400

TABLE 3-29
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR INJURY DICHOTOMY KABC vs 0 NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect

Injury x Weight

Injury x Est Speed

Injury x Sex

Weight x Est Speed

Mfg x Est Speed

Injury x Prepost x Style

Injury x Prepost x Mfg

Prepost x Style x Est Speed

Prepost x Style x Sex

Prepost x Sex x Mfg

Prepost x Style x Weight x Mfg

Style x Weight x Sex x Mfg

SUMMARY OF MODEL

North Carolina 1973

LR x2

70.55

918.70

-

28.88

20.32

2.01

-

6.00

-

-

75.98

-

174.60

df

2

2

-

4

4

1

-

2

-

-

4

-

156

Prob.

0.000

0.000

-

0.000

0.000

0.157

-

0.050

-

-

0.000

-

0.147

North Carolina 1974

LR x2

109.44

-

-

-

-

6.97

-

-

-

-

88.20

29.51

df

2

-

-

-

-

1

-

-

-

-

4

30

Prob.

0.000

-

-

-

-

0.008

-

-

-

-

0.000

0.491

North Carolina 1975

LR x2

75.72

-

249.97

-

-

0.06

7.65

-

19.96

31.06

78.60

20.74

76.34

df

2

-

1

-

-

1

2

-

1

2

' 4

4

75

Prob.

0.000

-

0.000

-

-

0.811

0.022

-

0.000

0.000

0.000

0.000

0.435
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TABLE 3-30
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

FOR INJURY DICHOTOMY KA vs BCO MODEL YEARS 1965-1971
TEXAS DRIVERS-ONLY SAMPLE

Effect

Injury x Driver Age

Style x TAD

Injury x Prepost x Style

Injury x Prepost x City Size

Injury x Style x Accident Type

Injury x City Size x Road Type

Injury x City Size x Accident Type

Injury x City Size x TAD

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x Accident Type x Driver Age

Prepost x Accident Type x City Size

Prepost x City Size x Road Type

Prepost x City Size x TAD

Style x Accident Type x Driver Age

Style x Driver Age x City Size

Style x City Size x Road Type

City Size x Road Type x Driver Age

City Size x Accident Type x TAD

Injury x Style x Accident Type x City Size

Injury x Prepost x Accident Type x TAD

SUMMARY OF MODEL

Texas 1972

LR x 2

3.59

-

0.42

-

-

-

-

-

280.18

7.23

12.56

17.13

-

-

20.51

41.69

-

-

-

17.81

-

147.04

df

2

-

1

-

-

-

-

-

2

2

4

4

-

-

4

4

-

-

-

4

-

134

Prob.

0.166

-

0.518

-

-

-

-

-

0.000

0.267

0.014

0.002

-

-

0.000

0.000

-

-

-

0.001

-

0.2083

Texas .1973

LR X
2

-

0.06

17.93

-

84.48

-

-

132.49

12.57

-

-

13.10

-

-

65.71

17.98

41.74

-

-

-

148.72

df

-

1

2

-

4

-

-

2

2

-

-

4

-

-

4

4

8

-

-

-

144

Prob.

-

0.804

0.000

-

0.000

-

-

0.000

0.002

-

-

0.011

-

-

0.000

0.001

0.000

-

-

-

0.3766

Texas 1974

LR X
2

-

106.61

0.14

-

6.35

-

123.71

69.86

-

6.90

-

13.13

-

12.08

-

-

-

-

286.51

-

10.94

132.00

df

-

2

1

-

2

-

4

4

-

2

-

4

-

4

-

-

-

-

8

-

4

126

Prob.

-

o.ono

0.705

-

0.042

-

0.000

0.000

-

0.032

-

0.011

-

0.017

-

-

-

-

0.000

-

0.027

0.3393
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TABLE 3-31
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

FOR INJURY DICHOTOMY KAB vs CO MODEL YEARS 1965-1971
TEXAS DRIVERS-ONLY SAMPLE

Effect

Style x TAD

Injury x Prepost x Style

Injury x Prepost x City Size

Injury x Prepost x Driver Age

Injury x Style x Accident Type

Injury x Style x Driver Age

Injury x Accident Type x TAD

Injury x Driver Age x City Size

Injury x City Size x Road Type

Injury x City Size x Accident Type

Injury x City Size x TAD

Injury x Road Type x Driver Age

Prepost x Style x Accident Type

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x Accident Type x Driver Age

Prepost x Accident Type x TAD

Prepost x City Size x Road Type

Prepost x City Size x Accident Type

Style x Accident Type x Driver Age

Style x Driver Age x City Size

Style x City Size x Road Type

City Size x Road Type x Driver Age

City Size x Accident Type x TAD

Injury x Style x Accident Type x City Size

SUMMARY OF MODEL

Texas 1972

-

0.14

15.99

-

-

5.86

-

28.43

-

-

-

-

29.14

280.18

7.23

12.56

-

-

17.13

20.51

41.69

-

-

-

12.78

130.56

df

-

1

2

-

-

2

-

4

-

-

-

-

2

2

2

4

-

-

4

4

4

-

-

-

4

126

Prob.

-

0.707

0.000

-

-

0.053

-

0.000

-

-

-

-

0.000

0.000

0.027

0.014

-

-

0.002

0.000

0.000

-

-

-

0.012

0.3722

Texas 1973

LRx2

-

0.68

19.80

11.98

-

9.77

-

-

116.13

-

-

19.58

-

132.49

12.57

-

-

13.10

-

-

65.71

17.98

41.74

-

-

146.17

df

-

1

2

2

-

2

-

-

2

-

-

4

-

2

2

-

-

4

-

-

4

4

8

-

-

134

Prob.

-

0.409

0.000

0.002

-

0.008

-

-

0.000

-

-

0.001

-

0.000

0.002

-

-

0.011

-

-

0.000

0.001

0.000

-

-

0.2228

Texas 1974

LR x 2

110.61

7.93

12.41

-

9.15

-

154.15

-

-

195.01

41.52

-

8.55

-

6.92

-

23.03

-

13.12

-

-

-

-

286.51

-

155.25

df

2

1

2

-

2

-

4

-

-

4

4

-

2

-

2

-

4

-

4

-

-

-

-

3

-

136

Prob.

0.000

0.005

0.002

-

0.010

-

0.000

-

-

0.000

0.000

-

0.014

-

0.031

-

0.000

-

o.on

-

-
-
-

0.000

-

0.1237
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TABLE 3-32
SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

FOR INJURY DICHOTOMY KABC vs 0 MODEL YEARS 1965-1971
TEXAS DRIVERS-ONLY SAMPLE

Effect

Style x TAD

Injury x Prepost x Style

Injury x Prepost x City Sire

Injury x Style x Accident Type

Injury x Style x Driver Age

Injury x Accident Type x TAD

Injury x Driver Age x City Size

Injury x City Size x Accident Type

Injury x City Size x TAD

Prepost x Style x Accident Type

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x Accident Type x Driver Age

Prepost x Accident Type x TAD

Prepost x City Size x Road Type

Prepost x City Size x Accident Type

Style x Accident Type x Driver Age

Style x Driver Age x City Size

City Size x Accident Type x TAD

Inj .x Prepost x Style x Ace.Type x CHy Size

Inj .x Style x City Size x Rd. Type x Dr.Age

SUMMARY OF MODEL

Texas 1972

LR X*

-

-

-

-

9.51

-

23.88

-

-

-

280.18

-

12.56

-

-

-

20.51

41.69

-

10.81

-

119.69

df

-

-

-

-

2

-

4

-

-

-

2

-

4

-

-

-

4

4

-

4

-

108

Prob.

-

-

-

-

0.009

-

0.000

-

-

-

0.000

-

0.014

-

-

-

0.000

0.000

-

0.029

-

0.2079

Texas 1973

LRx*

-

3.09

13.06

-

-

-

-

-

-

-

132.49

12.57

-

-

13.C9

-

-

-

-

-

20.33

92.81

df

-

1

2

-

-

-

-

-

-

-

2

2

-

-

4

-

-

-

-

-

8

88

Prob.

-

0.079

0.002

-

-

-

-

-

-

-

0.000

0.002

-

-

0.011

-

-

-

-

-

0.009

0.3422

Texas 1974

LR x2

110.61

6.02

-

7.35

-

149.11

-

150.86

32.97

8.55

-

6.90

-

23.03

-

,13.12

-

-

286.51

-

-

148.45

df

2

1

-

2

-

4

-

4

4

2

-

2

-

4

-

4

-

-

3

-

-

138

Prob.

0.000

0.014

-

0.025

-

0.000

-

0.000

0.000

0.014

-

0.032

-

0.000

-

0.011

-

-

0.000

-

-

0.2566
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Adjustment of Data

Prior to computing the actual effectiveness values, the smoothed data were

adjusted so as to allow for the direct comparison of injury rates. Such adjust-

ment is necessary in order to insure that the overall effectiveness estimate

will not be affected by a potentially different distribution of 2-door and 4~door

vehicles across all levels of the relevant pre-crash factors identified through

the variable selection procedure (described in Section 3.1.2). The data were

adjusted so that the following constraints were satisfied (notation is explained

in Figure 3-2).

Constraint 1. The Pre-Post Standard mix of 2-door cars shall be
the same for all pre-crash conditions:

Constraint 2.

n .1H n

n

.11.

.12.

The distribution of 2-door cars over all pre-crash
conditions shall remain unchanged:

Constraint 3.

n .1.1 n.1.1

The Pre-Post Standard mix of 4-door cars shall be
the same for all pre-crash conditions:

n1 .2U n

.22£

• 2 1 .

1.22.

Constraint 4. The distribution of 4-door cars over all pre-crash
conditions shall remain unchanged:

Constraints 5-8.

.2.1 U.2.l

For each Pre-Post/2-4 door combination within each
pre-crash condition, the injury risk shall not be
changed:

ljkfl _

n1 n
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Pre-Crash Factor Lave

1
U)

2
r \ f • * — — ^

Pre 1
Prepost

(k)
Post 2

\

\
\

\
4-0oor * \

Style 2 - ° o o r '
( j )

\ \

\ \ \

\

\
" f jk l

1 2
Yes No

Injury
0)

\

\

\

\ \

\ \ \

\

njury

.Jki

Figure 3-2. Summary of notation used in description of adjustment procedures.

As a first step in the adjustment procedure, the above constraints were

satisfied by computing adjusted values (n1) of the cell frequencies for the

marginal sub-table representing the joint classification of the variables

Pre-Post and Vehicle Body Style (2-door/4-door) within each level (I) of the

pre-crash conditions, as follows:

n1.Hi n.1

n

n

.12*

.21£

.lli

(n.21.)(n.2.£>
n.2..

n .225, n .2.£ .214

Next, in order to generate a complete table of adjusted values in which

the variable Injury is explicitly represented, the adjusted marginal sub-totals

computed in the previous step are decomposed into Injured/Uninjured categories

by applying the original injury risk to the appropriate newly-adjusted marginal

total, as follows:
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U U n.lU

n ' 2 m - ^21U Cn'

n' i m = !l2M (n,
n.2U

n'^on = 112H (n

n' ,,. = n212& (n'
n.12Jl

n' ,, = "122£ (n' )

222£

After the cell frequencies were adjusted within each factor level, the data were

aggregated over all factor levels, resulting in a single Injury x Prepost x Style

table for each year of each state's data base. These latter tables of smoothed,

adjusted data served as the basis for all subsequent effectiveness estimates.

As noted previously, proper adjustment of the data is necessary in order

to allow for the direct comparison of injury rates. By following the procedure

outlined in this section, such comparisons are not only possible, but the total

number of drivers does not change, the effectiveness value within each factor

level is not altered (nor is the corresponding odds ratio), but the various

injury risks remain unchanged across all levels of pre-crash conditions. Table

3-33 contains the various pre-crash factors for each state and data year which

served as the basis for the adjustment of the smoothed cell frequencies.
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TABLE 3-33

VARIABLES USED IN ADJUSTMENT PROCEDURE

State

Texas

New York

North
Carolina

Year

1972

1973

1974

1974

1973

1974

1975

Variables

Accident Type
Driver Age
City Size

City Size
Road Classification
Driver Age

City Size
Accident Type
TAD

Road Classification
Driver Age
Manufacturer

Vehicle Weight
Manufacturer
Estimated Vehicle
Speed

Vehicle Height
Manufacturer

Vehicle Weight
Driver Sex
Manufacturer
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Effectiveness and Error Estimation

Given the stochastic nature of the phenomenon under study, it is necessary

to estimate the possible range of error for the results obtained. Using the

notation depicted in Figure 3-3, the effectiveness of seat back locks in re-

ducing driver injuries can be expressed as:

1 - 'ill 122

'112
x 100

where p.., = n.../n .. . Therefore, the problem at hand is one of deriving con-
i j K x 2 k • j k

fidence limits for a double ratio of probabilities.

Style
(k)

Prepost
( j )

2-Door

Pre

1

2

\ S

\

\

X
Post

\

\

" i jk
p i jk

1

Yes

Injury
<i)

\

2
No

Figure 3-3. Basic contingency table for effectiveness
computation and error estimation.

To estimate a confidence interval for R, where R =
112 122

P121 P122 P121 P112

it is assumed that both the p., ., and n, ., terms are binomially distributed random

variables. By defining R
(1 + + )

x
where the ** V s are

l3k
121) 112)
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the expected values of the p .. 's, one can study the
1 j K

(1+
term

by expanding the fraction in power series in and e....,,.

^X T E-i-iO'

These series ex-

pressions hold only if le,., | < 1. Hence, p.,., should be restricted to the
1 j K Xj K. 4

range 0.. .2-rr.,., , pr n.., to the range 0.. .20. .-ir-., . Since 0(11^,,) =

/ j- rr , there is a + 2a range for n JJITC.,., = 4(1 - ir- ., ). Since- j k l 3 k

n ., •rr1 .. is always much larger than 4 in the analyses reported here, this re-

. J K X J K

striction is never violated in this study.

Since in all cases the n .,p1 ., terms are well over 100, a second order
approximation to the first and second moments, using a normal distribution to

estimate the "true" mean and variance of R, was employed in CEM's error estimation

procedure. Furthermore, since the expected value of R overestimates the effec-

tiveness 1 - R, the bias in R was corrected, however small it may have been. A

more detailed description of the error estimation procedure used, along with

its rationale, is summarized in Appendix D. The actual formulas used in the present

study are outlined below, using the notation depicted in Figure 3-2:

Var (E) - 111 ~ p121 - P 112 1 - P122
n.21 P121 n.12 P112 n.22 P122

unbiased (E) = [1 - (r'xy)] • 100,

, Plll P122
where r1 = 5 ,

P121 *

1 - p
x = 1 + 121

n.21 P121

3 < 1 - p
1 2 ! >

2

n.21 P121

y « 1 +
n.12 P112

n.12 P112

(n .21

J121/va- " 6 p121 ( 1 "

Cn.2i

(n.12 P112)

(n.12
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In all cases, a 95 percent probability level (a = 0.05) was used in constructing

confidence intervals.

With the above discussion of the effectiveness computation and error es-

timation procedure in mind, we can now discuss the effectiveness results obtained.

The results are presented in a series of computer-generated tables that provide

the injury distributions for 2-door/4-door cars both Pre- and Post-Standard,

the injury probabilities for these categories and the effectiveness with an

associated standard deviation and confidence interval. These statistics are

presented for the KA/BCO, KAB/CO and KABC/O injury dichotomies.' All of the

effectiveness results presented in this section are obtained from either observed,

unadjusted contingency table data or from smoothed (modeled) adjusted contingency

table data. Only a summary of effectiveness values computed for observed, unad-

justed data is given in this section; more detail is provided in Appendix C.

The effectiveness results for smoothed,adjusted data for Texas are presented

in Tables 3-34, 3-35 and 3-36. The results for New York are in Table 3-37, and

those for North Carolina are shown in Tables 3-38, 3-39 and 3-40. Finally, the

effectiveness results for the Texas 1965-1971 model year sample are in Tables

3-41, 3-42 and 3-43. While a number of qualifying comments and interpretations

need to be made, the results do not support the hypothesis that the introduction

of seat back locks in 2-door cars reduces the injury risk to drivers in these

cars. That is, the results do not demonstrate that this aspect of the Standard

has been effective in reducing injury.

The effectiveness results obtained are summarized in Table 3-44 and Table

3-45 for observed, unadjusted mass accident data and smoothed, adjusted data,

respectively. On the average, the net impact of modeling and adjustment was to

increase the value of effectiveness estimates by roughly two to three percent.

The effectiveness values computed for the smoothed, adjusted data are most

often negative. In Texas, the largest sample, effectiveness ranged from 4.9 per-

cent to -12.7 percent for KA/BCO; -1.3 percent to -10.3 percent for KAB/CO; and

-0.7 percent to -8.3 percent for KABC/O. The effectiveness values computed

from the New York 1974 sample were negative for all three injury dichotomies

(-7.2 percent to -17.9 percent). In North Carolina, the effectiveness was nega-

tive in 1973 and 1974 for all three injury dichotomies and positive in 1975.

Definitions of injury levels are: K = killed; A = severely injured;
B = moderately injured; C = minor injuries; 0 = no injury.
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TABLE 3-34

SUMMARY UF K1V38 207 F.FF EC U VENE33 STUDY USING
1972 TfcXAS

I- X^ECTEO, ADJUSIFU
IfllAL CASES * lVHOO

XNJUKV
CATEGURY

K + A
B+C + O

«•* + »
C + 0

K+A+B+C
0

K+A+B+C+O

1
1
1

1
1

1
1

1
1

1

.PHI

977
30036

3001
ZfiOOi

418J
g6«?l

31003

INJIIKY D I 9

2 - DOUR

1 X

1 0.6
lie.a

1 l.S
117,5

1 2.6
116.8

119,4

PU8T

1145
54504

1063
51583

6025
49628

5564S

1 X

t 0.7
134.1

1 2.5
132.3

1 3.6
Ml.l

134.8

IHIIUITIUN8

1

1

1
1

1
1

1
1
1

FHE

1149
37655

350<J
35295

1866
33938

30804

4 -

1 X

1 0.7
123.6

1 2.2
122.1

1 3.0
121.3

124.3

DOOR

t

1
1

1
1

1
1

1

POST

698
33546

2306
31937

3395
30847

34244

1 %

1 0.4
121,0

1 1.4
120,0

1 2.1
119,3

121.4

1
1
1

1
1

1
1

1
1
1

ROW
TOTAL

3969
159711

12883
146817

18467
141234

159700

1

1

)
1

1
1

1
1

1

ROM
PCT

g.s
97.3

8.1
91,9

U.6
86.4

100,0

SFHrCHVfcNtas VALIE3 (PENCENT)

INJURY
CATEliUHlta

K + A
K + 4 + 9
K+A+BtC

EFFECTIVENESS
VALUt

4.92
-1.33
-i.se

1 95X CONFIDENCE INTERVAL

DEVIATION I FHOM 1 TO

6.C9 | -5,06 1 14,91
3.50 | -7,07 1 4,42
2,«7 | -6,29 1 3.14

INJUHY
CATEC0RIE9

K + A
K + A + fl
K+AfH+C

1
1
1

1
1
1

• INJURY

2 -

PHE

3.15
9.68
13.49

HR08ARII.

OPUR

1 POST

1 2.06
1 7,30
1 10,«3

1TIF3

1

1

1
1
1

(PERCFNT)

2
9

12

4

PRE

.96

.04

.S4

i

i
i
i

DOUR

P03T

2
6
9

.04

.?4

.91

TOTAL

a
e
ll

.49

.07

.56
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TABLE 3-35

ur Fi-.vaa ao7 tFFtctivtNtaa S T U D Y U S I N G
1973 TEXAS

EXPECTED, ADJUSTED
TO 1 AL CASIS « 1 M 9 1 5

1NJIJKY
CATfcGURt

K*A
U*C + O

C + 0

0

K+A+b+C+O

1
1
1

1
1

1
1

1
1

1

, P H E 1

7 52 |
24<!97 I

2bO? I
<!2440 1

3560 I

25049 |

a -

X

0.5
15.0

1.6
13,9

a.a
13.3

15.5

INJUHY DI3

DOUR

1

1
1

1
1

1
1

1

POST

647*5

'1704

7153
58904

66054

1 X

1 0.6
HO.O

1 3,0
13/.8

1 4.4
136,4

140.a

IRIPUTI0N8

1

1

1
1

1
1

1
1

1

PNE

948
30342

2951

27247

31384

4 - t

1 X

1 0.6
118.7

t 1.8
117.5

1 2.5
116.a

119,3

)(1UR

POST

38834

37019

3660
35667

395*8

1 X

1 0,4
124.0

1 1.5
122.9

1 2,4
1*2.0

i?4.4

1
I
1

1
1

1
1

1
1

1

ROW
TOTAL

3687
158228

12851
149064

18607
143303

161915

ROM
PCT

2.3
97,7

7.9
92.1

11.5
86, 3

100,0

EFFKCTIVENtas VALUES (PERCENT)

INJUHY
CATEGOHltS

K + A
K + A + B
K+AtHtC

EFFECTIVENESS
VALUE

-ia.f>5
-*.4a
-0.65

1 95X CONFIDENCE INTERVAL

DEVIATION | FROM 1 TO

7..S6 I -P5.04 1 -0,26
1.6a 1 -9,41 1 0.45
2.B7 1 -5.35 1 4,06

INJUHY
IjATEUOHItS

K + A
K + A + B
KtA+B+C

INJURY

a -

PHE

3.00
10.41
14.at

PRUBABIl.

DOUR

1 PU8T

1 1.9?
1 7.24
1 10,83

ITIFS

1

1

1
1
1

(PERCENT)

4 - DOUR

PHF. 1

i.oi i
9.43 i
12.90 1

POST

I
h
9

.76

.35

.77

TOTAL

2
7

11

.28

.94
,49
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TABLE 3-36

UK fHVaS ?U7 K'( t C d V K
TEXAS
Atl.JUS TKO

UUAL CASI-S • I«6't51

STUDY U91NG

INJURY
CATHGURY

K + A
B + C + O

C + O

K+A+B+C
0

K+A+B+C+O

1

*

1 17???

1 1/62
1 16511

I 2404
1 15861'

INJUHY 018

a - Dnufi

X

0.3
la.i

l.a
H.3

1.6
10.a

ta.s

PUST

1199
65892

5065
b?02b

7651

67091

I X

1 0.8
l«5.0

I 3.5

1 5.2
140,6

145.8

rmnurit

PHF.

2114

£0004

H2961

IN

1

1
1

1
1

1
1

1

S

4 - 1

X

0,4
15,3

1.4
14,2

<r!.O
13,7

15.7

)QUR

POST

618
37512

2493
33634

3940
34189

38130

1 X

1 0.4
125.6

1 1.7
IP4.3

I a.7
123,3

(36.0

I
| ROW
1 TOTAL

1 2857
114359(1

1 11434
1135017

1 16957

1146451

1

1
1

I
1

1
1

1

ROW
PCT

2.0
98,0

7.8
92.2

11.6
88.1

100,0

fcFHECTIVtNfcSa VALl'£9 (PF.pCENT)

1 1
INJUKY | EFFECTIVENESS | STANDARD

CATetiOKItS | VALUE 1 DEVIATION

-
K+A | 1.93 I 7,71
K+AtB | -J0..W t 4»?8
K+A+R+C | -8.?5 1 3,ie

H*i% CONFIOENCE iNTtRVAL

FROM 1 TO

-10,70 1 14,57
-17,36 1 -3,33
-13,66 1 -2.63

1
INJUKY |

CATEGORIES 1

K+A |
K+A+B |
K+A+B+C |

•INJURY

a -
PHE

a.69
9.64

13,16

PRCIUABIL1TIF.8

DOUR

1 POST

1 1.79
1 7.55
1 11.40

(PEBCfNT)

a
9

ia

4

PRF.

.39

.21

.90

- DOUR

1 PUST

1 1,62
1 6.5<l
1 10.33

TOTAL

1
7

11

.93

.81

.58
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TABLE 3-37

SUMMARY OF FMV8S 207 EFFEC TI VENE89 8TUPV USING
)974 NtK YORK

EXPECTED, ADJUSTED
TOTAL CAflfcS a 62850

INJURY
CATfcGURY

K + A
b*t + O

K + A + H
OO

K+A+B+C
0

K + A+tt+C + O

1
1
1

1
1

1
1

1
1

1

PHF_

S63
6360

1666
5«J5f

2532
4<425

*923

a -
x

0.9
10.1

2.7
6,4

4.0
7.0

11.0

INJURY DISTRIBUTIONS

UOUR

(

1
1

1
1

1
1

1

POST

2056
32917

6594
2B377

110?5
24106

34973

1 *

1 J.3
152.4

110,5
145. 2

117.S
|3«,2

155,6

1

1

1
1

t
1

1
1

1

PKE

411
5180

1252
4343

1986
3700

5599

4 -

1 X

1 0.7
1 B.3

1 8.0
1 6,9

1 3.1
1 9,9

1 B.9

DOOR

t

1
1

1
1

1
1
1

P03T

693
14662

2401
12958

4250
11171

15355

1 X

1 1.1
123.3

1 3,8
120,6

1 6.7
117,7

124.4

1
1
1

1
1

1
1

1
1

1

1
ROW

TOTAL I

3723 I
59127 1

11915 I
50929 1

19733 1
43402 |

62B50 1

ROW
PC7

5.9
94,1

19.0
61.0

31.3
6fl,7

100.0

EFFECTIVENESS VALUhS (PERCEN1)

INJURY
CATfliUHIta

K + A
KtA + H
K+A+H+C

1
EFr-fCTIVENtSS | STANDARO

VALUb I DEVIATION

-17,93 1 8,93
-12.10 1 1.1S
-7.15 1 3.08

95X CONFIDENCE INTERVAL

FHOM I TO

-32.57 1 -3,29
-19,35 1 -4,66
-12,20 1 -2.11

1
INJUKY |

CATEGORIES |

K + A |
K+A+R |
K+A+B+C |

INJURY

2 -

PNE

b.13
24. 09
3b. 39

PRUBAim

UC1UR

1 PUST

1 5,B8

t 31,38

ITIF3 (PERCENT)

4 •

PKE

7.34
P2.36
34.23

• DOOR 1

1 POST 1

1 4
1 15
1 27

.51 I

.64 1

.56 1

TOTAL

5.92
18.96
31.26

3-56



TABLE 3-38

SUMMAHf UF TMVSS 2 0 7 f K F E C t l V t N E S S S1IJ0V I I B I N G
1 9 7 3 N , C A H O L l N A

CASES 2 S 8 9 8

1
INJUHY |

CATtGOHr |

K+A I
a+c+y i

K+A+B |
C + O |

K+A>tf+C I
0 1

K+A+B+C+O I

PHf.

<I377

173
0035

/33
3/71

4503

8 -

1 X

1 0.5
116.9

1 1.8
US.6

1 2. 8
114.6

117.4

INJUHV U18TH1BUTMNS

OOUH

1

1
1

1
1

1
1

1

pyar

10007

876
9387

15?0
B743

1026Q

1 X

1 1.0
138. b

1 3.4
I3h.2

1 5.9
133. B

139.6

125
3822

363
3SB4

63S
3324

3947

4 »

X

o.s
14.8

1.4
13.8

2.4
12.8

1S,£

DOUR

1

1
f

1
1

1
1

1

PU8T

141
7047

5?3
6664

96£
6227

7188

1 X

1 0.5
127,2

1 2.0
125.7

1 3.7
124,0

157.6

1
1 HUM
1 TOTAL

1 645
1 25233

1 ?237
1 23670

1 3840
1 22065

1 25898

1

1

1
1

1
(

1
1

1

ROW
PCT

2.5
97.5

6.6
91.4

14.8
85.2

100.0

INJUHY
CATEGOHlbfl

KtA
K + A + H
K+A+B+C

fcFFECTIVfcNtSa VALUtS

1
I tFFECT!VENE98
1 vALUt

1 -44,38
1 -3,70
I -7.B5

STANDARD
DEVIATION

23,47
«.ei
6.78

(PEHCENT)

1
I -
1

1
1
I

95X CONF

FKUH

-62.87
-18,14
-18.9tt

IDENCE

1

t
1
1

INTERVAL

TO

-9.89
10.74
3.?.7

•
1NJUHV

CVJfcbOrtltS

KtA

K+AtbtC

•

10
16

IN.JUH

2

PHE

\<*<>

.27

Y PRUHAPU

• DOUR

1 PU81

» 2.47
1 8.54
1 14.At

1 7 1 e a

1

t
1
I

(PERCENT)

3
9

15

4

PHE

.17

.24
,83

-

t

1
1
1

DOUR 1

PU91 1

t
T

13

.9(5 \

.28 |

.38 1

TOTAL

2
8
14

.49

.63

.82
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TABLE 3-39

UF FMVS8 207 FFFft T I Vf-NESS STUDY HalNG
1S7« N, CAROLINA

EXPtCTEOiAUJUSTtO
CA8ES « P6339

1MUHY

I 2 - POOR I
I N J U R Y | - - - - - - - - - - - - - +

C A T E G O R Y | P H P | X | P O S T I X |

4 - DOUR

I X I PU3T I X

I I
I RUM ROM
I TOTAL I PCT

K + A
B+C + O

C + O

K+A+b+C
0

I 95
1 3607

I 3d 8
I 333S

1 t>12
1 3091

0.4 |
13.6 I

1.4 |
ia.6 t

2,i 1
11.6 |

25a
1097B

1002
10833

1768
9465

1 t.V

I 3.a
138.fa

1 6,7
135,7

92

324

573

0.3
13,1

1.2
12.2

2.2
11.3

15a
7B71

547
74BI

1073
6956

1 0,6
129,7

1 2.1

1 4.0
126,2

1
1

1
1

1
1

603
25936

2241
2'I29B

4026
82510

2.3
97,7

6,4
91,6

15.2
M , B

| 3703 |13.9 I 11236 |42.3 I 3572 113.5 I 8029 130,3 1 2 * 3 3 9 I 100,0

tFFFtTIVENfcSS VAIUFS (PFRCEN1)

1NJUHY
CATF-bUHItS

K + A
K + A + B
K + AffUC

fcFFFCTIVENESS
VALUt

-19,04
•19.93
-14,59

I 95X CONFIDENCE INTERVAL

DEVIATION | FROM , I TO

20,90 | -33,32 1 IS,23
10,64 I -37.38 I -2,48
7,35 1 -26,64 1 -?,S«

INJURY

2 • UUUR

PhE I PUS!

(PERCENT)

4 - DOOR

PRE I POST
INJURY

CATEGORIES TOTAL

K + A
K+A+H
K+A+B+C

2.57
9.94
16.53

1 2,30
1 8,92
1 15.74

2.5P I
9.07 I
16,05 I

1.97
6.81
13,36

2.27
8.44
15,17
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TABLE 3-40

S>l . l |1PAHY Uf" F - h v a S 2 0 7 I f h f e l I I V l N f S S K | I U Y
9 7 !

I O 1 A L C A i t a •

I N J t J N Y IHJ

| d - UfJUH

CATtGUHY I HMt I % I
• - *• •

UliUK

i pgsT
| KUW HOW
I 1OTAU I PCI

ti+C + U

MA+b
Ctu

K+A+OiC
u

1
1

1
1

1
1

93
iclb

ibto
i\iOi

009
2/62

1 O,i
I U . 6

1 1,1
110,b

1 i.i

12097

1UR0

1 O.S 1
1 4 2 . 0 |

1 i.6 |
140, J |

1 6 .0 |
136,9 |

64

AHi

a " !

iui«
1 1,0
110,6

1 1,9
1 9 ,a

1
1

1
1

1
1

185
9031

734
0463

7065

132 !o

1 2 ,6
130.0

t 4
127

.0

.6

I
1

1

1
1

597 1
27636 1

2413 I
26622 1

4485 I
23016 1

2 , 1
9 7 , 9

8 ,5
9 1 . 5

15,7
6 4 , 3

K+A+b+U+u | lihH I4J.U | IU.7 I |32.6 I 26233 I 100,0

INJURY
uAituutiua

KtA + H
K+A+b+C

fcFKtUVfcNfcSS V A U t a (HEKCfcNT)

1 1

y A i u t I U t v l A T I U N |

<i6,fJ2 1 1 3 , 7 1 I
1 4 . H 6 | 7 , 4 7 |

5 , 5 / I S , 9 « |

95X cnNHUfcNCfc

FH0I1

4 , 0 0
2 ,61

" 4 , 2 3

1

1
1
1

IMtHVAl

TO

49,03
27.11
15.36

IiMJUHr PRUBAbXl - IT lE i j (PfehCENT)

| 2 * UQuN | a « POUH

C A ) t b ( ) r < R b | PHE 1 P u a i | HKt I P U S |

K+A | H,fb 1 2,Ufa | 1 , 9 4 1 2 , 0 1
K + AtO | 1 0 , 6 6 1 <J,2o | U , 8 9 1 7 , 9 6
K t A t b + C | 1 H . 17 1 1 5 , b5 | 1 5 , 9 6 1 i 4 , 7 0

TOTAL

e.n
1 0,55

lb,67
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TABLE 3-41

UF FMV3S 207 f F T f c C i m NE38 81UUY USING
197? ThXAS 6 5 - 7 1

E-XPECTEU,A0JU3T£0
i n i A L UA8F8 • 1 0 9 1 4 6

1NJIJHY
CATEGURY

K + A
B + C + O

C + 0

K+A+B+C
0

K+A+b+C*O

1 ,

| PKF

I 534
1 17898

1 1639
1 16795

I 2548
1 16085

1 18432

2 -

1 *

1 0,5
116.4

1 1.5
M5.4

1 2.2
114,7

116,9

1NJUHY 01!

UOUR

1

1
1

1
1

1
1

1

f'UST

928
4422b

3278
41877

4838
403J5

45154

1 X

1 0,9
|40,5

I 3,0
138.4

1 4,4
136.9

|4}.4

1

t

1
1

1
1

1
1

1

UHunn

PHF.

458
16350

1395
15411

1989
1«819

16BH8

NS

4 - DOUR

1 X

1 0,4
115,0

1 1.3
114,1

1 1.6
113,6

115,4

PU3T

593
28159

1943
26016

2872
25874

28752

1 X

1 0.5
125,8

1 1.6
124.6

1 2. fa
123,7

126,3

1 1
1 ROW
1 TOTAL 1

1 ?513 1
M06633 1

1 8255 1
1100689 1

1 12047 1
1 97093 1

1109146 1

wnw
PCT

2.3
97,7

7.6
92.4

11,0
89,0

100,0

EFf-F-t f IVfcNfcSS VALUES (PtMCEHT)

JNJIIrtY
CArEGUKItS

K + »
KtA+B
K + A + fi + C

EFFECTIVENESS
VALUt

5.95
-0.38
0.30

I 95X CONFIDENCE INTERVAL

DEVIATION | FRdM | TO

7.60 1 -6.64 I 18,"34
4,17 I -7,70 1 6.94
1.*Z 1 -5,63 I 6,23

INJURY HRUBABIU7IH8 (PERCENT)

INJUKY
CATF.UOHIES

K + A
KtA + B
K+A+H+C

. 2 - UC1UR

PkF. | PUST

2.9 0 1 2.0b
8.H9 1 7,26

12.74 1 10,71

4 - PtlUN

PRF. 1 POST

2,7? 1 ?.O6
8.30 1 6,76

11,83 1 9.99

TOTAL

2.30
7.56
11.04
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TABLE 3-42

UF FMV3S 807 EFFECHVFNF3S STUDY USING
1973 TEXAS 05-71

Ttn»u CASKS •

INJURY .
CATEGURY

K + A
tJ + C + 0

K + A + B
C*0

H+A+tt+C
0

K+A+9+C+O

1
1
1

1
1

1
1

1
1

1

PHE

15456

mi
14316

3167
13712

15881

2 •

1 X

1 0.4
115, 3

1 1.5
111.1

1 3.1
113.5

115.6

INJURY DISTRIBUTIONS

DOOR

1

1
1

1
1

1
1

1

puar

857
41759

3130
394B6

4640
37967

4?616

1 X

1 0.6
Ml.O

1 3.1
138,8

1 4.b
137.3

141.0

1

1

1
1

1
1

I
1

(

PHE

404
14965

1333
14043

1846
13533

15369

4 -

I X

1 0,4
114,7

1 1.3
iu.e

1 1.8
113,3

MS.l

DOOR

1

1
1

1
I

1
1

1

PUST

537
27455

1826
£6154

3819
85159

379*3

1 X

1 0.5
187.0

1 1.8
135,7

1 3.8
134,7

l?7%5

i
1
1

1
1

1
1

1
1

1

ROW
TOTAL

3313
99635

7840
94001

1U80
90363

101848

1

1

1
1

1
1

1
1

1

ROW
PCT

3.3
97,8

7.7
93.3

U.3
88.7

100,0

EFFtCTIVtNI-SS VALUES (PERCENT)

INJUHY
CAIEGOKltS

K + A
K + *trJ
K-fA + D + C

EFFECTIVENESS
VALUE

-5.33
\.M,
4,67

STANDARD
DEVIATION

9,35
4*50
:3.33

95X CONFIDENCE INTERVAL

FROH t TO

-HO,49 1 9,85
•6,06 1 8.71
-1,15 1 10.49

INJURY PRUBABlUTIFa CPERCFNT)

INJURY
CATEGORIES

K + A
K + A+B
K+A+e+C

a - DOUR

PHE 1 PUST

£.68 1 3.01
9.83 1 7.34
13.65 1 10.91

4 - DOUR

PNE t POST

3.63 1 t.88
8.61 1 6.53
12.UI 1 in,08

TOTAL

2.17
7.70
11.37
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TABLE 3-43

(IF FHV8S 207 FF Ftr T 1 VF.NF SS 8H1UY USING
TtXA9 65-71

ADJUSTED
|f)(AL CAbfeS « D5110

1NJUHY
CATfcGURY

K + A

C + 0

0

K+A+b+C+O

1
1
1,
•

1
1

1
1

1
I

1

PHE

1193?

1 163
11093

lb10

i

I
i

i
i

i
i

i

2 -

X

0.4
14.Q

1.4
13.0

1.9

14,4

INJUHY U18TH

L'OUR

1

1
1

1
1

1
1

1

HU8T

65b

33519

3?091

1 X

1 0.8
142.0

1 3.3
139,4

1 5.0
137.7

|4d.7

1

1

1
1

1
1

i
1

1

IHUUQNS

PRF

11909

1105
11066

1553
1C642

i

i
i

i
i

i
i

i

4 -

X

0.3
14,0

1.3
13.0

1.8
12.5

14,3

000R

1

1
1

1
1

1
1

1

POST

414
23884

Ib49
22648

21715

24298

1 X

1 0.5
128,1

1 1.9
l?6,6

1 3,0
125.5

t28.5

1
1
1

1
1

1
1

1
1

1

HOW
TOTAL

1674
83436

6764
78346

10019
75091

85110

1

1

1
1

1
1

1
1

1

RtJW
PCT

2.0
98,0

7.9
92.1

11.8
"8,2

100.0

fcf-hFCTIVENfcS8 VAUF.9 (PEHTENT)

1
INJUHY 1 EFFECriVfcNESS

CATEGURIfcS | VAUJfc

K + A | <i.\)i
K+A+B | -10.33
K+A+B+C I -7,11

STANDARD
ORV1AT10H

9.^7
5.51
4.36

95X CUNFintNCE INTERVAL

FROM 1 TU

-10.84 1 20.89
-19.36 1 -1.30
-14,26 1 0,04

TNJ(jl»Y PRUBAR1LIT1F3 (PfcRcFNT)

1 2 ' UOUR | <l - UOUH

UAIFlillWlbS 1 PUE | PUST | r'RF. | POST

R+A | g,61 1 1,80 1 2.33 1 1.70
K+A+H | S,49 I 7,03 | 9.06 1 6,74
K+A+H+C | 13.14 1 11,75 1 12,73 1 10,64

TOTAL

1.97
7,95

11.77
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TABLE 3-44
SUMMARY OF PERCENT EFFECTIVENESS FOR OBSERVED UNADJUSTED

MASS ACCIDENT DATA FOR FRONTAL CRASHES INVOLVING ONE OR TWO VEHICLES

Injury
Level

KA

KAB

KABC

State

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Year

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

1972

1973

• 1974

1974

1973

1974

1975

1972

1973

1974

Effectiveness

5.1

-6.7

-2.8

-27.4

-49.8

-29.2

20.1

4.4

-2.5

3.2

-3.2

-1.0

-16.3

-14.6

-6.8
-26.9
12.0

-1.8

3.4

-15.4

-2.3

1.2

-12.5

-8.3

-9.7

-18.9

1.2

-0.7

6.0

-10.7

Standard
Deviation

6.1

7.2

8.0

9.7

24.0

22.2

14.6

7.8

9.0

9.8

3.6

3.5

4.5

4.5

9.1
11.1
7.7

4.5

4.4

5.7

2.9

2.8

3.5

3.1

6.9

7.5

6.2

3.6

3.5

4.6

95 % Confidence Interval

From

-4.9

-18.5

-16.0

. -43.2

-89.8

-65.7

-3.8

-8.3

-17.3

-12.9

-9.1

-6.8

-23.6

-22.0

-21.6
-45.0
-0.7

-9.2

-3.9

-24.8

-7.1

-3.4

-18.2 '

-13.4

-21.0

-31.2

-9.1

-6.7

0.3

-18.1

To

15.1

5.1

10.3

-11.5

-9.8

7.3

43.9

17.17

12.3

19.3

2.6

4.8

-9.0

-7.3

8.1
-8.7
24.7

5.5

10.6

-6.0

2.5

5.9

-6.7

-3,2

1.5 .

-6.5

11.4

5.2

11.8

-3.4
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TABLE 3-45
SUMMARY OF PERCENT EFFECTIVENESS FOR SMOOTHED ADJUSTED

MASS ACCIDENT DATA FOR FRONTAL CRASHES INVOLVING ONE OR TWO VEHICLES

Injury
Level

KA

KAB

KABC

State

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars.

Texas

New York

•North Carolina

Texas
1965-1971

Model Year Cars

Texas

New York

North Carolina

Texas
1965-1971

Model Year Cars

Year

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

1972

1973

1974

1974

1973

1974

1975

1972

1973

1974

Effectiveness

4.9

-12.7

1.9

-17.9

-44.4

-19.0

26.5

6.0

-5.3

5.0

-1.3

-3.5

-10.3

-12.1

-3.7

-19.9

14.9

-0.4
1.3

-10.3

-1.6

-0.7

-8.3

-7.2

-7.9

-14.6

5.6

0.3

4.7

-7.1

Standard
Deviation

6.1

7.6

7.7

8.9

23.5

20.9

13.7

7.7

9.3

9.7

3.5

3.6

4.3

4.4

8.8

10.6

7.5

4.5
4.5
6.5

2.9

2.9

3.4

3.1

6.8

7.4

6.0

3.6

3.6

4.4

95 % Confidence Interval

From

-5.1

-25.0

• -10.7

-32.5

-82.9

-53.3

4.0

-6.6

-20.5

-10.8

-7.1
-9.4

-17.4

-19.4

-18.1

-37.4

2.6

-7.7
-6.1

-19.4

-6.3

-5.4

-13.9

-12.2

-19.0

-26.6

-4.2

-5.6

-1.2

-14.3

To

14.9

-0.3

14.6

-3.3

-5.9

15.2

49.0

18.5

9.9

20.9

4.4

2.5

-3.3

-4.9

10.7

-2.5

27.1

6.9
8.7

-1.3

3.1

4.1

-2.6

-2.1

3.3

-2.5

15.4

6.2

10.5

0.0
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The results of the analyses are consistent with the null hypothesis that

the introduction of seat back locks in 2-door passenger cars had no effect on

the injury risk to drivers in these cars. That is, the results do not demon-

strate that this aspect of the Standard has been effective in reducing injury.

In conjunction with this basic conclusiosn, the following observations are made.

• A comparison of the effectiveness results obtained for the
observed (raw) unadjusted data with the smoothed (modeled)
adjusted data shows that usually a greater effectiveness
is obtained with the smoothed adjusted data. In the ob-
served data, the reduction in injury rates from Pre-Standard
to Post-Standard cars is greater for 4-door cars than for
2-door cars. Thus, modeling and adjustment to remove con-
founding effects does increase effectiveness; however, in
most cases, negative values remain, implying that not all
confounding effects have been removed (presuming that the
introduction of seat back locks does not, in fact, increase
injury risk).

• The variability in results among years is greater in North
Carolina with the small data base than in Texas with its
much larger number of cases.

• The attempt to reduce or eliminate unexplained confounding
effects by restricting the sample of cases to drivers
occupying passenger cars with model years from 1965 to
1971 yielded results that are very similar xtfhen compared
with the full Texas sample.

The failure to find positive effectiveness for injury reduction to drivers

of 2-door cars precludes the carrying out of the final step in the analysis, which

would have been to extrapolate the results based on Texas, North Carolina and

New York analyses to nationwide estimates of the number of injuries avoided.

It is recognized that the above analyses may have been adversely affected

by unidentified or unreported confounding effects. Certainly the possibility

exists that other Standards being implemented during the late Sixties and early

Seventies were differentially applied or had significantly greater effectiveness

in 2-door or 4-door cars. Then, differences in the reduction of injury rates

might be more directly related to these factoos than the introduction of seat

back locks. Additionally, the pronounced increase In preference for 2-door cars

during the late Sixties and early Seventies may vary significantly among the

buying and driving population. While driver age, driver sex, vehicle weight and

manufacturer are all variables chosen for modeling and adjustment, it is by no

means certain that all potential confounding effects can be accounted for. For

example, the profile of driver characteristics for drivers of 2-door subcompact

cars compared to drivers of 4-door full size cars may reflect- socioeconomic and

personality factors that are not adequately accounted for by the variables analyzed

to remove confounding effects.
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3.2 Analysis of Rear Seat Occupant Fatalities

3.2.1 Background

The purpose of this analysis is to assess whether the requirement for

seat back locks for folding front seat backs in 2-door passenger cars increases

the number of fatalities among rear seat occupants in crashes which involve

fire/explosion or immersion. It has been suggested that the difficulty of

finding and/or operating a seat back lock release in a panic situation, such as

post-crash fire or immersion, could lead to increased rear seat occupant fatalities,

3.2.2 Data

The data were derived from the Fatal Accident Reporting System (FARS) for

1975, 1976, 1977 and 1978. Table 3-46 shows that there were 3601 passengers in

fire/explosion and immersion accidents in FARS, and that 89 percent of the pas-

sengers were in vehicles involving fire/explosion, while 11 percent of the pas-

sengers were in immersed vehicles. Also, the frequency of front seat and rear

seat passengers was essentially identical in both types of accidents (86 percent

and 14 percent, respectively).

TABLE 3-46

SEATING POSITION OF PASSENGERS IN
FIRE/EXPLOSION AND IMMERSION ACCIDENTS
(Source: FARS 1975, 1976, 1977, 1978)

Passenger
Location

Front Seat

Rear Seat

Total
Passengers

Percent

Fire/Explosion

.Number

2741

456

3197

%

85.7

14.3

100

88.8

Immersion

Number

347

57

404

of
/O

85.9

U.I

100

12.2

Total

Number

3088

513

3601

35.8

14.2

100

100

The rear seat occupancy levels in these FARS cases are about 50 percent higher
than those encountered in all accidents, based on North Carolina data for
1973, 1974, 1975, 1976 { 3 J.
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Table 3-47 shows the injury distributions for 513 rear seat passengers in

fire/explosion and immersion FARS cases. The fatality rate for this biased set

of data is 44 percent for both fire/explosion and immersion. In contrast, Table

3-48 indicates that the fatality rate for 3088 front seat passengers in fire/

explosion and immersion in FARS cases is much greater than for rear seat passen-

gers: 50 percent higher in fire/explosion and 75 percent higher in immersion.

TABLE 3-47

INJURY DISTRIBUTIONS FOR REAR SEAT PASSENGERS
IN FIRE/EXPLOSION AND IMMERSION ACCIDENTS
(Source: FARS 1975, 1976, 1977, 1978)

Injury
Status

Not Injured

Killed

A
B
C

Total
Occupants

Fire/Explosion

Number

15

202

143
79
17

456

%

3.3

44.3

31.4
17.3
3.7

100

Immersion

Number

11

25

7
7
7

57

%

19.3

43.8

12.3
12.3
12.3

100

Total

Mumber

26

227

150
86
24

513

%

5.1

44.2

29.2
16.8
4.7

100

TABLE 3-48

INJURY DISTRIBUTIONS FOR FRONT SEAT PASSENGERS
IN FIRE/EXPLOSION AND IMMERSION ACCIDENTS
(Source: FARS 1975, 1976, 1977, 1978)

Injury
Status

Not Injured

Killed

A
B
C

Unknown

Total
Occupants

Fire/Explosion

Number

91

1825

544
222
58
1

2741

%

3.3

66.6

19.9
3.1
2.1

100

Immersion

Number

24

268

17
27
10
1

347

%

6.9

77.S

4.9
7.8
2.9

100

Total

Number

115

2093

561
249
68
2

3088

ol
/o

3.7

67.8

18.2
8.1
2.2

1OO
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3.2.3 Analysis of FARS Data

The analysis of a potential trapping effect for rear seat occupants in

Post-Standard 2-door passenger cars was conducted for accidents involving

post-crash fire or explosion and accidents involving immersion. The hypothe-

sis tested in this particular analysis is that the presence of seat back locks

increases the likelihood of rear seat occupants of Post-Standard 2-door cars

being killed as a result of being trapped in a panic situation. Empirical

measures of any potential trapping effect that might be attributed to the

presence of seat back locks were obtained by contrasting the Pre- to Post-

Standard ratios of occupant fatality rates for 2 and 4-door cars as follows.

flapping I
I Effect J

Fatality Rate for Occupants Fatality Rate for Occupants "\
of Post-Standard, 2-Door Cars of Fre-Standard, 4-Door Cars I
Fatality Rate for Occupants x Fatality Rate for Occupants f

, of Pre-Standard, 2-Door Cars of Post-Standard, 4-Door CarsJ

x 100

where values of T are computed separately for front and rear seat occupants.

Therefore, if the presence of seat back locks increases the possibility of rear

seat occupants of 2-door cars being trapped,computed values of T for rear seat

occupants will be positive, representing the precent increase in rear seat occu-

pant fatality rates due, by inference, to trapping.

The distribution of fatalities among 3086 front seat occupants and 513

rear seat occupants in fire/explosion and immersion accidents is shown in Table

3-49 for 2-door and 4-door cars, Pre- and Post-Standard. The results of the

trapping effect analysis are given in Table 3-50.

These results do not support the hypothesis that seat back locks may in-

increase the possibility of rear seat occupants being trapped in panic situations.

Contrary to expectations, a negative value of T (-19 percent) was computed for 5?3

rear seat occupants contrasted with a -4 percent value for front seat occupants.

In other words, the data indicate that there is an estimated 19 percent decrease

in the Pre- to Post-Standard ratios of rear seat occupant fatality rates corres-

ponding to 2-door, Post-Standard vehicles. It can be speculated that the locked

seat back may act as a restraint on the forward movement of rear seat passengers

during a crash, and hence reduce the likelihood of serious or fatal injury. Such

an effect is perhaps much more important than a possible trapping effect, and could

be particularly important in more violent accidents involving fatalities and

fire or explosion.
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TABLE 3-49
FATALITY DISTRIBUTION IN FIRE/EXPLOSION AMD IMMERSION ACCIDENTS

Injury
Status

Killed •

Not Killed

Total
Occupants

Injury
Status

Killed

Not Killed

Total
Occupants

Front Seat Occupants

2-Door Cars

Pre
No.

176

110

286

%

61.5

38.5

100

Post

No.

1316

606

1922

%

68.5

31.5

100

Rear Seat Occupants

2-Door Cars

Pre
No.

20

19

39

%

51.3

48.7

100

Post

No.

150

181

. 331

%

45.3

54.7

100

4-Door Cars

Pre

No.

122

87

209

%

58.4

41.6

100

Post

No.

456

213

669

%

68.2

31.8

100

4-Door Cars

[

No.

10

17

27

're

%

37

63

100

Post

No.

47

69

116

%

40.5

59.5

1OO

No.

2070

1016

3086

%

67.1

32.9

100

Total

No.

227

286

513

%

44.2

55.8

100

TABLE 3-50
DATA USED TO EVALUATE TRAPPING EFFECT

Condition

F1re/
Explosion/
Immersion

Occupant
Location

Rear
Seat

(N= 513)

Front
Seat

(N=3086)

Percent
Killed

in
2-Door

Pre

(Pn>

51.3

61.5

Percent
Killed

1n
2-Door
Post

(p21)

45.3

68.8

Percent
Killed

1n
4-Door

Pre

(P12)

37.0

58.4

Percent
Killed

in
4-Door
Post

(P22)

40.5

68.2

Trapping Effect

- 19 Percent

- 4 Percent

Standard
Deviation

27.3

7.7
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3.3 Analysis of NCSS Data on Seat Intrusion

3.3.1 Background

In an effort to obtain more information on seating system failure and

associated injuries, available data from NCSS were examined. Unfortunately,

the computerized information available is quite limited. Relevant information

is contained in NCSS from 1 April 1978 onward regarding seat failure, although

it is incomplete. A serious limitation to the data is that impact intrusion

direction (forward or rearward) is not given when seat failure does not occur.

It is given only for cases of seat failure. The variables of interest are:

• Pre/Post Standard

• 2-Door/4-Door Car

• Impact Intrusion Direction (Forward/Rearward)

• Seat Failure

- No failure
- Seat adjuster failure
- Track failure
- Seat back lock failure

- Other failure

• AIS Injury Level

In the NCSS subsample studied here, the distribution of cases by seat fail-

ure is shown in Table 3-51, Less than four percent of the cases involved seat

failure.

TABLE 3-51
DISTRIBUTION OF NCSS CASES BY SEAT FAILURE

Condition

No Seat
Failure

Seat
Failure

Unknown

Total

Number of Cases

31,114

1,226

52

32,392

Percent

96.0

3.8

0.2

100.0

3.3.2 Data Analysis

An initial review of the NCSS data produced the following ovservations

and conclusions.

• The seat failure variable indicates there are 2383 Pre-
Standard cases with seat failure occurring in 2.4 percent
of the cases, as compared to 24,459 Post-Standard cases
with seat failure occurring in 3.7 percent of them. Of
course, seat failures involving the seat back lock are
possible only in Post-Standard cars.
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• It is not possible to analyze seating system failure/no
failure as a function of impact intrusion direction because
this variable is not reported in the case of no seat
failure.

• The seat failure information is categorized as follows:

a) Failure of seat adjuster.
b) Failure of seat track.
c) Failure of seat back locks.
d) Other failures.

Other failures generally refers to seat deformation re-
sulting from passenger impact, inertial forces due to seat
mass or deformation by intrusion of passenger compartment.
Of the 961 cases of seat failure, 89 percent are in the
"Other" category. Seat track failure and seat adjuster
failure each account for 2-3 percent of the failure cases
with seat back locks accounting for about 8 percent of the
failure cases (i.e., 90 cases).

The distribution of AIS injury level by seat failure occurrence and non-

occurrence is given in.Table 3-52. The differences are very marked. There is

no injury in 77 percent of the no seat failure cases in contrast to only 26

percent of the seat failure cases. A fatal or critical injury occurs in 2.9

percent of the seat failure cases in contrast to only 0.5 percent of the no

seat failure cases. The limited sample size (only 32 cases) of known AIS level

with seat back lock failure precludes estimating the AIS distribution separately

for seat back lock failure (oddly, AIS level was unknown in 58 seat back lock

failure cases).

TABLE 3-52
INJURY LEVEL DISTRIBUTION FOR SEAT FAILURE AND NO FAILURE

AIS
Level .

0
1
2
3
4
5
6

Unknown

Total %

Total Cases

Seat Failure

Percent
All

17.7
27.5
10.4
8.8
2.7
1.4
0.7
30.8

100.0

1226

Percent
(Unknowns
Excluded)

(25.6)
(39.8)
(15.0)
(12.8)
( 3.9)
( 2-0)
( 0.9)
( -- )

(100.0)

(847)

No Seat Failure

Percent
All

56.5
12.0
2.8
1.1
0.3
0.3
0.1
26.9

100.0

31,114

Percent
(Unknowns
Excluded)

(77.3)
(16.4)
( 3.9)
( 1.5)
( 0.4)
{ 0.3)
( 0.2)
( -- )
(100.0)

(22,742)
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The distribution of AIS injuries is given in Table 3-53 for rearward-directed

forces and forward-directed forces in seat failure cases only. A forward-directed

force is due to a rear impact and a rearward-directed force is due to a frontal

impact. The distributions are fairly similar and it would be speculative to

attempt to draw inferences from the small differences, given the limited number

of cases upon which the distributions are based.

TABLE 3-53
INJURY LEVEL DISTRIBUTION BY INTRUSION FORCE DIRECTION

FOR CASES OF SEAT FAILURE

AIS
Level

0
1
2
3
4
5
6

Unknown

Total %

Total Cases

Forward-Directed
Force {%)

17.3
25.4
10.1
8.9
2.4
1.5
1.0
33.4

100.0

682

Rearward-Directed
Force {%)

22.1
26.6
9.7
7.4
2.7
1.4
0.5
29.6

100.0

444

The distribution of seat failure type by rearward-directed and forward-

directed forces is given in Table 3-54. Of greatest interest in the comparative

distributions is the greater frequency of occurrence of seat back lock failure

with a rearward-directed force (i.e., a force due to a frontal impact).

TABLE 3-54
FREQUENCY OF SEAT FAILURE BY
INTRUSION FORCE DIRECTION

Seat Failure
Type

Seat Adjuster

Track

Lock

Other

Unknown

Total %

Total Cases

Forward-Directed
Force {%)

2.8

3.4

5.4
85.2

3.2
100.0

682

Rearward-Di rected
Force [%)

2.0

2.5

11.9

77.3

6.3

100.0

444
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In summary, the NCSS data sample contains limited computerized informa-

tion on seat failure and injury for cases after April 1, 1978. Seat failure

occurred in 2.4 percent of 2,383 Pre-Standard cases as compared with 3.7

percent of 24,459 Post-Standard cases. Only 90 cases of seat back lock failure

are available and the AIS level is unknown for 58 of these cases. Based on

847 cases of all types of seat failure and 22,742 cases without failure with

known AIS, the probability of escaping any injury is three times greater when

no seat failure occurs, and the probability of a fatal or critical injury is

about five times greater with seat failure. Seat failure/no failure comparisons

are restricted by the lack of information on impact intrusion direction (forward

or rearward) for no failure cases.

3.4 References for Section 3

1. Motor Vehicle Manufacturers Association of the U.S., Inc. Automotive Faota
and Figures, 1967-1973, MVMA, Detroit, Michigan.

2. Engleman, L., J.W. Frane and R.I. Jennrich. BMDP-77 Biomedioal Computer
Programs P~Series, University of California Press, Berkeley, California,
1977.

3. Clark, V.J, Single Variable Tabulations for 1973-1976 North Carolina
Accidents, Highway Safety Research Center, University of North Carolina,
Chapel Hill, North Carolina, 1977,
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TABLE A-l
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1972

RAW DATA FOR KA/BCO INJURY DICHOTOMY

City Size:

UWVAbt ' I t 1 YKf 4T 11 L
l> A i>

4-U0UN

PwKO UAH 2»UtHih

4.U0UI.

nuitcT d-uuuh

4'Ul'Uk

d5»34 QfHtM 11V ci'UOUH

4.UHUH

PHKU CAH iJ-UUUN

4«UUUK

OtiJtCI iJoUUUH

4-UUUN

iS * OIHLH HV d-UOUH

4.UOUR

PHKU CAN <j«l/UUH

4 . u n U H

nujtci <j«unuH

4-UflUH

Less than

PKH'IJ&T I
P I

PHI
PUSI

Put
PUSI

PUSI

PHt
PUSI

PHE
PUSI

pusr

PUSI

PHt
PUSI

PHt
PUSI

PHfc
PUSI

PUS r

PHf
puar

PHE
PUSI

PHE
PUST

PHf
PUSI

PHt
PUSI

PHt
PU8T

PHI

5,000

1MIIHY
K + A

74

bi

3
5

£
0

4t>

32
19

64

Hi
44

4
i

u
0

1/
19

17
b

69
83

137
176

1
1

4
i

a
19

42
i?.

(I)
o+on

1461
2610

14414
923

90
83

109
if

2 7 4
497

239

ue

S44
1155

643
750

29
iB

37
21

04

aa
95

754
1439
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Sfl
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169
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City Size:
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0 * 3
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PREP09T
V

Put
f-tiSI
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VHl
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PUSI J

PHt 1
PUSI I

HME !
PUSI I

PUSI !

I'Mfc I
PUSI ]

PHt I
PUST I

PHfc I
PU8I ]

PHF ]
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PHt" I

PHE ]
PU8T 1

PKf t
PU61 I

Pub I
f ua ( i

[ INJURY

bt
bi

4b
16

10
4

9
5

5b

3b
9

It
3b

I
i
J

\i
24

Ib
6

41
35

7b

9
a

i

3t

45
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(I)
e+c+o
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530

596
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230
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2010
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171
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216
115
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6036
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193
194
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294

175
259

414
359
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TABLE A-1 (Continued)

City Size:
DHVAGfc ACCTVPt 9TVUE

0 A 3
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TABLR A-2
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1972

RAW DATA FOR KAB/CO INJURY DICHOTOMY

City Size: Less than 5,000

U«VAbk ACCIYHl a U l . t PKtHlliil 1
U A b H 1

tb"(?4 IIIHkR MV d-L/OUK Hut' )
f'0» 1

4«UtlUH Hut
HUSI ]

HKKU CAK «>-UIIUH HHl ]
HU3| 1

1
4«UUUM Hrtf ]

HUSI ]

Dli .Jtl l <j-U(1UH HNF 1
HUSI

4"UUbH PHt
HUSI

«Jb«:H niHtW MV ij«>UCIUK HKE . ]
Huar :

M-UIIUH PHt
HUSI ]

HNKU CAk d-UOUK HUE I
HUSI ]

4-UfJUH PKfc
HU8I 1

OUJtCI d-UOUh PKfc
poar

(•-UOuH Put
HU81 !

i5 + UTI'fcH MV <i-l)l)Uh PHE ]
HUSI

<t"U(IUH Hht
HIJ8I 1

PKKU CAN iiUOUR HHi.
PUST

a»ljOUR PllL
HUSI

(JUs)tC t <J-U')Ul< Hht
HUH1

HUS i

INJUWV I t )

ibb <>364

d l l 13b6
a a a?o

U 01
9 79

9 102
i 30

61 2S5

let mn

at 190
3b 102

Hb 50t
|7b UHH

99 693

u as
6 as

b 31
b tb

iS 69
bl 184

ii ?S
20 HO

13b 6U8
gib t307

ib7 I7lfl
415 2426

7 23

9 e«

ib ua
10 bl

I 3b 99
Id H 6

Bb 1/5

City Size: 5,000-250,000

URVAGF ACCTVPE 81VLfc PHtPOST I INJURY ( I )
0 A 8 P I K*A+H C+D

Ih- i i t OIHtH MV d«U(IUH PKt
poai

K-UUUK HH(
PUS1

HKKU LAW d'UUU^ PKk
Hoai

4-uuue ('Ht
CU8T

OBJtti <i'UOUf CHt
PUS 1

((•UOIJH HKt
HuST

cib«"5<| OIHtN MV i»U0uK HKfc

Huar

a-unuH nut
POSt

PKKU CAH 2'unuh PHt
HU8T

•

M'OUUft Phi;
POSI

Ou.ltCT d-UUUP HHE
PUST

H'UOUH f'ME
HDS1

ib + tl(HtH MV d"UtiUh PKt
PU3T

a-ulluH Pht
puai

PNKU tAN d>UHUH PKt
HUST

4-unuh Hhfi
HUS(

Uli.lttr c!»U(IUK Hhf
poai

PUS)

I Mb b^lt
I jtt£ bh/fi

: <ib9 . wbi
I 114 276)

I bf Hi<l
I «<; <*bt

5/ 062
1 Ifa 201

t Ib2 K92
! 19b 7J3

: l i b «9i
I A7 19?

[ H i 1U09
199 1204

U 9 1991
«7 1938

24 116
21 154

17 Ib9
[ 9 Hfc

btt 144
ao 302

53 179
23 98

167 £3bO
£07 4015

i6b b7b7
i l 9 6R46

r e a • 1 7 4
[ 'i4 Ib8

58 5i5
ii 274

[ *)9 J 37
76 214

14i i\b
90 £64

A-3



TABLE A-2 (Continued)
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TABLE A-3
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1972

RAW DATA FOR KABC/O INJURY DICHOTOMY

City Size:
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UP-VAlit AOCIYPfc STYLt
U A S

15-24 OIHth MV . .^UUH

4-UUUH

PHKU CAH 2-UCIUK

4-UUUK

« H J i C . <.UOUH

4-UDUH

itb'SH tllHfcH MV «!»UUUN

PKKU CAK d«l)QUW

4-UOUK

(JliJtC I 2*UOUK

4.U0UH

VJ t DIMtH MV a-UOUH

, .„«*
PHKU CAK 2'UDuN

4-UOUP

CUJtCT a-ODuW

4-OOOR

,000-250

PHtPOST 1
P

PHt
PUSI

PHfc
PUST

PUSI

PHt
PUSI

PKE
PUS!

PKF

Puai

PMt
POST

PHh
PUSI

PKt
PUST

PKt
PUST

PHfc
PUSI

PHE
PUSI

PUSI

PKt
PUS!

PHt
PUSI

PRE

Puai
PHE
PUST

PRE
P0S1

,000

INJUHY ( I )
K+AtB+C

639

[ 400
I ino

I 71
I 60

: it

I 195
I 256

[ 174

32b

t d l l
I 145

1 31
1 27

I 21
I \i

1 70
I 97

: 20

! 360

515

I 37
1 40

I 74
t 37

I 66
I 90

: 174
I 104

n

5(147
11419

4942
2716

420
430

471
191

4<I9
6 / 2

452

1721
4077

1919
1600

109
146

155

132
209

Ito2
93

iihi
3B62

6630

165
162

519

130
200

28S
270

A-5



TABLE A-3 (Continued)

City Si
UHVAliF ACCIYPfc

0 A

, W , ...HLN HV

PitKU LA|<

UUJtCI

PHKU CAK

LlbJkCf

i 5 • OIHtH My

PKKU CAH

Ub.lfcCl

ze: Over 250,

smt
8

*l * it t) U H

^ • u n u u

(i'UUUN

H-UOUK

^ n o *

4 ^ U LI U H

2-UOUH

4.UUUK

P

I1 US 1

P U S I :

HUSt

Huai

PKI-
PUS!

PKL
PU8I 1

PHE
HU8I

PKt
PU8T

Put
puei

PKt

PHt
PU8T

Phfc
PUST

PHt
PU3|

PKh
PUBl

PKt
PUST

PKt
puar

PKE
f'OSI

HKE
PU8T

000

INJURY •(!)
K+AtB+C

bOi
H'H •

«i

7 1
1b

300

dOSP
7«

570

1 Q/l

n M

15

t 122
I 1HU

121

: 55S

i 60J

I 5b
t 52

1 101
I 5i

! 115
I 150

I 1«J I
I 11?

0

5361

; » ;

40 1

Uii

i'i'i
125

509
7<tl

mi
159

7177

265H

220

70

204
401

1 bj
106

3U28
6454

6059
B090

2M3
255

117

172
^ltl

261

THt 101AL f-HtUUtNCY IS
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TABLE A-4
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1973

RAW DATA FOR KA/BCO INJURY DICHOTOMY

Driver Age:
MOW ASS C l I Y a W U S l Y l t

K C t>

rtlbtiwAY L I t)ON <J-IJIIUt*

4'OOuK

<t"Ul)tJN

4-UDUH

CNIV KU LT SOU 2»U(Jl)H

4-U..UK

9UK.2M.K 2.U0UH

4«U0UW

2bO* • d.UOUH

4.U(1UH

Cl 1V SIN LT b'OK d-UClUH

4-UOUK

SoK*2!sOK <i»U(1uK

4«U0gN

" ° * + '•uou"
«.uauh

15-24

cubr

PKK
PUiil

PKK
HUST

PKF
PUSI

PKE
PU8T

PKE •
PUST

PKE
PUST

PKfc
PUST

PKt
PUST

PKE
PU8t

PKE
PU81

PKE
PUST

PKt
PUST

PKE
PUSI

PKE
PUSI

PUST

PKf
PUST

PHfc
PUST

JNJI1KY

16b

6b
47

71

iO
14

91

17

61

29
t 17

[ 9
[ u

£
1

i
1

1
1

[ 11

a

i

78

[ 47
I It

t too
[ 150

[ 94
t 36

( U

706

bat
727

4B09

1770
1534

1808

1380

1117

477

6b2

210

B3
278

b9
63

514

301

3349
7158

3308

6857

8727

Dri
KDULASS C l t Y S U t

H C

ttflV HU LI bOK

*™* *

U I 1 Y S1H L I bO^

bOK-aso.

ver Age

81Ylfc
8

it w u n u (<

4"UCJUk

4-OUUK

, . u n u H

4*U0UH

4*L)0UH

d-unuw

4«UI)UH

2 .U0UK

& • U fJ U N

a-uuuH

4-UOUH

2-UOUH

4-UOUH

: 25-34
HKFPOST I

P I

t'ubi :

Husr :

PUST :

PKk
pusr i

PKE
PUSI

PKE
PUST 1

PKt
PUST

PKE
PUST

PKt
PU8T

PKE
PU8T

PKE

PHfc
PU8T

PKE
PUST

PKt
PUST

PKt
PUST

PKt
PU81

PKf.
POST

PUST

INJUHY ( I )
K + A

It i

30
14

IB

24
l i

30
71

21
19

lb
aa

17
14

7

; *

[ b

IC
C

I 0
1 b

! 1
I i

I id
i 3a

I i\
I 1£

1 «6
I <>6

I 46
1 ?»

2SU
tobn

719

B03
lObfl

1004
3897

9b3
134b

16A
S33

190
2B4

ill
274

B7
101

44
200

55
57

fa2
210

73
117

1043
3171

IH3
14S2

189?
603*

1774
a lso

A-7



TABLE A-4 (Continued)

Driver Age: 35 and Older

K0CLA8S C l T Y S l Z b 3TYL£ HKRPOST
H C 8 P

HUSI

HUSI

PUST

it" U (.) U K HHt
PUSI

2bOI\ • d'OOuH Hht

it • u u u K e H K
eusr

LNIY Wtl L| 50IS S«UQUK PNE
HU8T

4"U0UN PKt
PUS r

PUST

HUST

2bOK • 8»0DUH HHt
PU8T

4>UUUH PhE
PU8T

CI I V 5>1N 1.1 bOK <!»Dl)UH PHE
PU8!

4«UUilK PKE
PU8T

^UK-abOH d-UUUH PHE
Puar

PU8T

2'JCK * ii'UOUH PHC
PUST

4«unuK PHE
PU8T

INJUHY ( I )
K + A

I fB
i «a •

1 111
I ilb

: ?•;

: 49

I 4U
[ 6d

I 14
t SJ

: 4u

: 1

: i
I 9

t 1
i

0
4

1
1

i
5

Zi
27

55
43

bO

1 9/
66

1OS4

«!ttt5

3 6 5 1

not

183?

ao4
531

614

«!S
369

47
175

79
168

12?

301
405

29S7

3127
4648

5464

3938
6159

THE 101AL FREQUENCY 19
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TABLE A-5
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1973

RAW DATA FOR KAB/CO INJURY DICHOTOMY

Driver Age:

Klltl Aha L i l 1HIH. al Yl L
H t b

MIUHHAY I - I bins <;-unui'

4-blll.H

hoK-^bcm i-uooH

, . U I ) U H

2bOK t t!«UI.IUW

O-UOuK

t M Y Kb IT bOK 2'UUUk

4-OIIUK

4'UOUW

250K + <i»Ut)UH

4»U0UK

L1IY Slh I f bOK ci-unuH

H-UflUH

2bOK • i!»l>UUK

4-UMUH

15

HiUH

HKl

PKE
PUSI

PKk
P U S I

PUST

HUSI

PKE
PUSI

PKE
POST

PKE
PUSI

PHfc
PUSI

HKfc
PUSI

PNt
puai

HHt
pusr

HHb
HUSI

pusr

PKE
POST

HUE
PUSI

PKf.
PUSI

PKt
HUM I

-24

iai 1
H T

I
1

1
I

I
1
j
1
I

I
I

r
l

I
r
T

I
T

I
t
T

I
I

I
I

I
I

I
1
f

I

i\ + A * ri

\n
133

,11b

16/

77

lao

70

70
161

7b

5b

21
11

V
14

i
3

23
36

ltt

\ll
114

371
bH3

1 b 1

(1 )
CHI

631

6bH

mi
14/1

1676
5064

1327

1037

430
3S0

243
619

218
200

7 7
86%

68
bl

486

285
Sbl

3119
6767

3180
2378

3592
0428

3161
261?

Driver Age

HflCLA'SS C I T Y S i Z t S T Y t t
K C S

IIJ UHH A t 1 I bOlS d'UOUK

a-ljdut.

4-UUU,

2 b O K , a .unuK

t.NlY HU 1,1 bOK 2»UUuN

4-UUUK

bOKf^bOK ^«UUUK

M*DOUK

2bOK • ^«UUuH

4*UQUK

CUV b l * CT bOK (J.UUuH

4-UQUH

bOK.SbOK 2-UOUK

41» (j 0 U H

e? Ĵ C h + i£**U(UjN

: 25-34

PNFPI I3T 1

P 1

PKE
PUSI

PKE
PU81

PUS!

PKE
PUSf

PHf
PUST

PKE
HUSI

PKE
PU8T

PKE
PU8!

PKE
PU8T

Hht
POST

PKfc
PUST

PKfc
PUS!

PKE
PUST

PKE
PU8T

PU8T

P U S I

PKE
HU9!

PKH
HUSI

INJ I IHY

t 7 Si
1 176

1 6/
t flb

I 7b
I 164

I Hb
! 11

I 9b
t 240

i 80

: %

4 i

1 4
t 22

: io
I 12

1 H
I 13

7
t i

'. b
I Ib

1 H
I 8

t 79
I 163

t Ml
I 50

I 172
1 337

: 162
1 101

( I )
c+o

9b9

ebt
47S

2164

741
994

936
3720

904
12U0

490

164

79

93

37
193

48

bb
201

63
111

966
3040

101)7
1444

1766
b795

16fa(l

A-9



TABLE A-5 (Continued)

Driver Age:

kOCLASS C I T Y S m a m i
H C S

HIGHWAY U 50K 2-UMUM

<i-oniiH

50K-P50K 2-UUIjC

4 . u n U H

250h • 2-UtltiR

M-OOUH

CN.1V RU LT 50K 2-UOUK

4-UUUR

50K.250K 2-UOUR

ii-onue

250K • 2-UOUH

«.unuH

CI IY 8|"R LT 50K 2-UOUR

, - U H U H

,-unoH

2SOK + 2-Uf)uH

«-unuH

35 and Older

PHFPU8T I
P t

PHF
PUST J

PHF
PUST

CHF
coaT

PhE l
PU8J 1

PHF 1
PUST

PHF
PUST

PHt
PUST

PHE
PUSI

PHF
PUSI

PHE
PUST

PHE
PUST

PRF
PUST

. . . . . . . . . .

PKE
PU8T

PKE
PUST

PHE
PU81

PHF
PU9T

PHE
PUSI

PHF
PUSI

INJURY

101
201

£22
369

92

182
227

231

181
1B2

36
77

83
121

20
22

16
[ 30

[ 3
7

7
1 11

[ 13
11

1 11
t 25

H3
198

207
[ 2?5

213

Jsni

( I )
c+o

361
looo

983
1S84

766
2071

1966
317*5

1019
3119

1703
3163

IBB
169

409
714

79
200

179

169

72
161

110
209

290
385

lain

2975

& » «

3707

THt I01AU FHtOUFNCY IS IbiSUf)
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TABLE A-6
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1973

RAW DATA FOR KABC/O INJURY DICHOTOMY

Driver Age:

h O L L A b a ( i t y S l / L b I Y L L
H C S>

HlliMwAY LI bOK c-l)()Ui<

4-UUUH

5uK"<!bOft ei'UOufc

4*U()Uk

2bOK + <!«UOUf<

CN|Y HO L( bOK 2«U0UH

4«UUUH

90K»2!j0K 2'l»QUf<

250K • 2*UQUH

C1IY 6|H L I 50K 2«UUUH

4-UOUK

bUK^bOK 2'UUUH

4*U0(JH

I M K « W O U N

H-UClUH

15-24

PKH'USt
H

f-ht
PUSt

PUSI

HHt
PUSI

PHI.
PUSI 1

HKt ]
Puai i

PHF
PUSI

PNt
PUS.I

Puai

PHE
PU8I

PHE
puai

PHE
POST

PHF.
puai

PNt
PU8I

PHfc
PUB!

PHE
puai

PHt
PO6T

PKE
PUSI

PNC
PUSI

M A t a *

484

161

506

20b
122

561

183
no

211

64

37

28
14

24

5
i

1 30
t 57

: ?4
I ta

: 4 i i

: 358
I 177

[ 547
I 900

' It 2^
: ibi

Hi
c u

601
1H03

591
626

1650

[426

1606

1427
1279

Oil
987

415
333

236
597

an
197

68
255

247
465

279
245

2993
6578

3077
2315

8111

«!?

Driver Age

HDLLASS C I T Y S m STYLfc
H C a

M I M I H A V L 1 Mm <;-Uilu"

«.-0CluH

5C^•12b0^ 2'"Unuf'

4^00uH

2bflK t 2-UUUH

4-U0UH

CMY HU L I 50K 2«U0UH

4<UDUH

4"UfJUH

c u * ^ u bo, a,unuN

S0K»250l\ i'UOUH

4-UOUll

: 25-34

PNfPOST
p

PKk

PU8f

PHE
PUSI

PNC
PU81

PHI

PHfc
PUST

PKE
PUST

PHE 1
P05T

PHfc
PUST 1

PNt ]
PUSI

PHE
PUST

PHE 1
PUST 1

PHt'
PUSI 1

PHE 1

PUSI :

PHfc 1
PUST 1

PHE ]

PUSI :

Phf. I
I'Uil 1

1 INJUHY
I K+A+8

I 92
I 22b

r «t
I 113

: 24b

r in
[ 112

145

121
137

4b
96

49
4b

7
29

11
lb

11
24

9
9

1
21

l i
14

123
277

158
100

24b
551

\n

CD
•c o

237
910

237
451

639
2083

713
959

889
3583

Bb3
1228

138
463

158
252

76
252

at
89

15
182

46

55
199

105

2926

1046
1394

1693
5S81

2001

A-ll



TABLE A-6 (Continued)

Driver Age:

W D U L A S S C I T V S l Z f c S T Y L E
K c a

HIliHHAV L I SOK 2-OIJUH

t.onuR

50K-?bOK a-UUUW

4-unuR

350K t 2-UfHIW

CN1Y HU LI 50K a-DOUH

LUOU*

5OK-2SOH a»unun

i-unu*

J90K + a-OOuH

4*UOU«

CI1 V ST*> LT SOK 2-UOUR

^OK-^OK a-uouP

<I-UOUK

25TK •> 3-[jH(jW

35 and

p

PHE
PU8T

PHE
PUST

PHE
PU81

PRE
puat

PHF
PU8T

PRF.
PUST

PHF.
PO8T

PKE
POST

PHE
PUST

PHF
PUST

PHE
PUST

PHE
POST 1

PHE 1
PUST

PHF
puar

PHF.
f-UST

PHF

PHF

PHE
PUS ( 1

Older

INJIIHY ( I )
K+A+6+C

[ 260

: 269
( 469

t 113
I 236

£17
E 353

I 175
: 3T0

25J

1 45
101

1 10J
I 161

1 22
r 37

to

6
13

9
16

IB
20

25
to

173

311
3fl5

295
5?2

a

33*
tm

936
lTflt

rig
1991

1901
3150

971
2981

1631
3155

173
t58

389
707

77
185

176
39*

12
163

70
156

?03

370

1178
2734

2868
1306

5001

3569
S7C

I Ht J f l | * L FHtOLlKNCY IS 161900
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TABLE A-7
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1974

RAW DATA FOR KA/BCO INJURY DICHOTOMY

TAD:

A C i>

UlHfcK MV L| bOl̂  d-IJUUh

4-UUU*

b O ^ b O K ,-UUUH

4-UUUN

«ibOK + d"UUUN

HWlsU CAH L \ bOK. d-U'JUK

a-ui)uK

4-UOu*

4-UUUH

UHJtCI LI bOft d-UOU*

4"UnuK

4-UUUW

( 4 - U I I U N

1-2
HUPI18T 1

P I

t-Kt 1

PNfc I
PUSl I

f'UST 1

HKt ]
PUSl 1

PMfc 1
PU8T 1

pusr

PHt . 1
PIIST 1

Hue i
PUSl 1

PHt

PUSI i

Phi
PUSl ]

PUST

CHt
PUS 1

. . . . . . . . . .
. . . .

PHE
PUSl

PKt
PO8I

PHt
PUSl

PUSl

PUST

PHt:
PU8I

I N JI!H V

1
4

l

d
i

u
11
16

0
1

0
0

0
1

1
0

0
b

i
b

b

d
I i

I d
I 3

: u
[ d

! ' b
I 10

I 9
I b

( I )
tt+ttO

dill
Wit
«306

14470

b70B

b30B

b) M

96

s!

2S"i

500
409

ill
368

10b"
375

Id7
227

301

III
339
915

387

TAD:
A C C T Y P k C I T Y S I Z t S T Y l t

A C S

UThtK MV L| bOK d'UDUH

4 -U i lU ,

SOK-abflK i*O\)lil<

4.UUUH

tibOK • d'OUUH

4-UOUK

PKM, CAN M bO^ i-OOoH

,-UtluK

So^'^bOK d*Ui\UH

4*U0UH

dbOh + c!«DOUH

4-UOUM

UHJtCT 11 bOK d-U()UH

4.U..UK

suK-aiw ^UI IUH

4'UOUK

4-UDUW

3-4
PHtPDST

P

PKl
PUSI

PHt

P«fc
PUSl

PHt
PUSI

PHt
PUHI

PHE
PUSf

PKl
PUSI

PHt
PUST

PKt
PUST

PHE
POST

PHt
PU0T

PHt.
PUST i

PHE J
PUSI ]

Phfc
PUSI

PHt ]
PUS] ]

PHt 1
PUSI ]

PKt' 1
PUST ]

PHf
I'USI 1

I K + A

1 Ib
1 44

I id
I c"b

I 63

! ah

I flO
I 173

[ 74
I 71
I - •

I 3
r b

d
\ 4

I 10
[ 11

t b

Ib
11

17
Ib

. . . . . . . . . .

7
33

Ib

IS
39

St
P.1

47
101

( I )

5 6 0

H33
1539

1S94
5710

2005
J338

1 998
8030

cilbfc
3603

45
\d1

bS
66

234
b73

339
400

3B0
663

302
333

t oe
4 6 R

tb l
2£9

300
904

3b 3
391

120 3

43S
tor

A-13



TABLE A-7 (Continued)

TAD: 5-7

ACUTVPt H l T Y S l Z t a T ¥1. L PHIPM8T ]
A c a p ]

Ulhtw 11V L | bi;K cJ-U(Hiti t'Mh
t'USit

i(»U0UK HKt.
PUS!

'.i U K - <> b I) i\ d'liduh HHF
I:US 1

I**UI'LJK y H t

i'jOh • i-OOUk HKH
HUSf

(I-UHUN PKt
PUS I

-

fkivl) CAh L| in* d-UDUK PKE

PUST

HU8(

M'OIUJH HMt

PUS r

2SUIS • d'UUUti PK^
PU31

it»U()UK HHE

UHJtLT 11 bOK iiUOUH HUE
PUSt

4»UQUk HHf.
CUS1

pusr

HU8I

ii'jOK' • i«UUUH HKt

puai
4»D0uM PKE

HUS f

INJHKV (
K + A

tilt)

SB

311

Sti

i
Id
b
3

b

a
a

2

i a
t b

I lb
1 feb

as
t 43

30
5b

t 3b
1 ZH

: HH

'• 2 7

I)
ii+c+n

IBS
718

3/3

173

Ib3

11
3b

10

i l l

It
30

30
35

35
156

(45
70

HI

116

13
300

77

HUAL hHtNutNCY IS [HbHH<i
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TABLE A-8
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1974

RAW DATA FOR KAB/CO INJURY DICHOTOMY

TAD:

(tCt-TY^t C l T l S l ^ t bTY l t -
A C S>

U l n t K hv L | bOi\ d - u n u H

4-U.IUH

*4<*UflUH

2tiOK > «*-l)0ljH

4-UOUH

PHM) CAH 1.1 bOK 2»Ul)UK

50K«2b0K 2«UUUH

4 'UUuH

2 b G K • 2 "• U Q IJ H

4 * U U U H

UMJlrCT l-t SOU d-UOUH

4«U0uH

1>UK"c!50K 2-OfllJH

4|o|JMUH

2bOH t <!»U0uH

4-UObM

1-2

HMfcPflbT 1
P ]

PUSI

Put
PUST 1

HHfc

PUSI

puai

PHF.
PUSI

PHt
PUST ]

PHK
PUST

PHE
PUST

PHfc
PU8I

PHt
PUST

PHfc
PU81

PHfc
pusr

PHI-
PUS f

PHfc
PUST

PHfc
PUST

PHE
PUST

PHf:
PUST

1NJ1.KY
K1 Attt

U

li
4b

l ib

hi
6a

I I J

i
i

0
[ 4

to
IS

24
I 10

IB

: io

I 9

: v
t u

I 17
[ 4a

I 20

I 20
i 7a

[ 34
1 26

c+n

74b
2H70

1162

14347

9S75

6069
I18U0

47
94

59
67

2U5
623

am

fcb7

405
3bfl

100
361

219

784

349
367

317
847

J66

TAD:

A C l - T Y P f c C 1 T K 3 1 / K 3 1 Y L U

A C S

UTlitK hV t | b()h ' ii»Ul!UK

1-UIMiK

bO^*"2bO|s ri"UUuW

1 " [i (J U H

i?bOK t ei"DOUN

4nU0UH

HH^n CAH LI 'JOI\ li-UOUK

4-UUIiN

bUK-2bO, ^OOUH

4.U0UR

2bO)v • 2'U'IUH

4*UUUH

U H J t U LT bOK a*UOUK

4«UI)UH

q-UHUh

cJblJK + (i'UUUH

4-UtlUf<

3-4

PIUPHST

t-Ht
POST

PUS 1

I'HL

PHf
PUSI

Pht
PUST

PHfc
PUST

Pne
PUSI

PHt
PUST

PHt' 1
PUST

PHfc 1
PUST 1

PHfc ]
pusr ;

PKE 1
PUSI I

PKfc 1
PUST J

PHf 1
PUSI 1

PHfc ]
PUST i

PUST ]

PHt I
PUST I

PHf T
H u a i i

I INJUHY
I K+A+B

1 278

17'J

1 2W
b50

29?

i l b

! S
t l l

\i

6
U

b3
99

7a
56

be
103

77
66

l i b

51

8 i

l i b

lib
39/

live
171

( 1 )

OUfl
1965

Mi
13BS

1416

17 b1!
3098

7361

1908
3328

37
119

4 7
b8

191

lit
577

242
261

bit

112
187

303

324
907

A-15



TABLE A-8 (Continued)

TAD:

R 1-1* 1 I " C Li 1 1 i O 1 t t O 1 T I L

A c a

UTHFH hV LT bOK d"Unu"

4-unuH

30K-P50K 2-OHOR

4-UOUH

250K • 2»l)0UH

(|«|)I1UH

HHKO CAH LI 50K 2-UOUH

4-DOUH

S0H""°K 2")"UI)

4-OHUR

gsoK + a-onui*

4.uniiH

UHJF.IT LT bOK 2-UHUP

.UK.PSOK a-,,noH

«-uuu»

? W K • 8-onup

«-onuH

5-7

PliFHMST 1

t1 :

puaT

PMf
rus i

PHF
puai

PHE

puat

PHfc
puaT

PKf.
POST

PHE
PO9T

PHF
poai

PHF
POST

HHh
POST

PHE
POST

PHF
PUST

PHF

PHE
m a i

PHF
PUST

PHF
PUS1

PHF
PUS 1

P11S1

INJUHY

I >25
40B

! 2flb

I 15
[ • 310

r »22
[ 147

r jos
I 315

I 6
I 25

I 13
t 11

I 15
I 54

[ 12
[ 30

1 12
I 53

[ IB

I 1b
t 14b

[ 52
T BS

! X
I H4

I «9

: 1"1

i T?

(I)
c+n

73

?27

50")

1«2

M l
45P

129
174

6
ii

1
1)

10
BO

22

20

25
21

\l
2B

137

5b

41
lbS

in
47

T f l l A L Hi fcnuFNCY JS t q ̂  ^ <i 9
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TABLE A-9
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1974

RAW DATA FOR KABC/O INJURY DICHOTOMY

TAD:

A C i r y P t c i r v a i / t . s r v i . t
A C tl

UTHfcH MV 1.) t»Oh i-UUUW

4-UUUH

50^-db0K * .U0UH

ffUOUH

2SCK • jjiUUuH

O.OQUM

CK«D CAk U bOK <>«UOUN

4'UUUH

S0Kw2S0H 2-LHlUN

dbcts t 2**unuH

4<»UQUft

UBJtCT L I bOIV iioUOUH

•JCIK-HbOK tirUDUK

H-IUIUW

iJtiOh • (!-LJI!IIK

4-blluH

1-2

PKEPOtiT I
(' 1

Pkf 1
cuai i

PME I
PUST I

PKt 1
PUSI ]

PKE 1
PUSt I

PKt I
PUST :

Hkfc I

pusr i

P«E ;

PKE ]
HUST ]

PHfc
PU8T

PHE

PHE
puai

PHfc
PUST

PKfc
puai

PHt:
PUST

PUST

PHt
PU3T

Pht
puai

iNJIiKY t l )
H U t l l t C

14

Jb
50

162
t a b

ill

3
fa

0

a

as

40

20

t 13

[ ?,£
1 tb

; 5 "
I 3b

r n

t \\i

i «/
I 40

n

7 34

1146

3405
14148

9457

5134

b466
11714

tl
11

260
6U7

345

£67
646

III
46

346

107
215

2 /5
758

354

BOH

111

TAD:

A C U Y P t C1TY3I7K 8 T Y U
A C S

Ulr t tH MV L f bOn (i»l)nuH

4'UUuH

•lOh-xibOK ri-UUUK

fKUl) CAM Lf bOK ti-UUUK

4-OOUH

90K.8S0R ,-UUUH

4-UOUH

ribOK t d'OUiiH

4.U0UK

UHJtLT I I bOK <;«U0OK

4-UUUK

, - U O U H

£bOK • ti-OnilH

<.DI.UK

3-4

PKEP08T
P

Pht
PUS!

f'USI

PHf

HUM

PHi 1
PUST 1

PHfc
PUSI 1

PUST

PHK
PUST I

t-Kfc

PHt.
PU8T 1

PHfc 1
PUST 1

PHE !
PUST !

PHt 1
HUSI 1

PHL 1
PUST 1

PHE 1
PUSI 1

PHfc
PUSI 1

PHE
PUSI

t-hl
HU81

I INJUHY ( I )
I K+A+S+C

114
446

ISO/

. . . . . . . . . . . . .

l t i
18

11
17

63
J33

4b
Hb

ei

»7

30
147

6b
67

104

•Mb
49V

n

456
1747

660
12b!

4H4I

1543
2B45

6646

300B

30
114

44
53

Ib l
451

H53

215
53a

£38
261

79
344

100
171

206

£36
274

ga«
605

3 0 0
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TABLE A-9 (Continued)

TAD:

ACUYPfc cuvsm: sTrut
A C S

UTMI-.H MV L.T bOK 2-UMUR

4-D11UH

50*-25nK 2-UnUl)

, - U O U M

250K + a-UUU^

4-UHUH

HMKD CAN I T SOU ii»UtlUK

4-DOUR

50K-250K 2-UOUR

4-unoR

2S0K • 2-UOtlR

4-unufi

UBJfCT LI 50K 2-UOUR

4-UflUH

t̂  b 0 K + H - f f' U t1'

<i -1) n u H

5-7

PREPO9T 1
P 1

PHI
PUSf

f'HF
pusr

PHF

P03T

PHC

PUSt

PR^.
PUST

PHfc
PUST

PKE

post
PRE
POST

PRf
PUST

PRF
POST

PHE
PUST

PHE
posr

. . . . . . . . .

PRF
PUST

PKE
PUST

PHE
P O S T

PHI
PUCT

Phf
puat

VH^

r 'osi

INJIJHY ( I )
K+A+B+C 0

t 141

177
[ 33H

4 0 9

20?

t 1 3 1
[ 139

t 130
[ 159

6
31

ts

16
68

t 14
36

66

?2

4 0

58

75

m i

11.5
2 7 4

71
(15

57

55
175

3 9 0

t o n
?04

85
32*

91
121

e
17

7

9
7?

20
37

lfl
41

19
IB

11
60

12
19

36
109

33
44

ton

30
J4

THt 1CIIAU HitOUffcCr IS 146449
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TABLE A-10
FULLY CROSS CLASSIFIED TABLE
OF NEW YORK 1974 RAW DATA FOR

KA/BCO INJURY DICHOTOMY

MANUFAC DRVAGE RDCUS8
M A R

OH IS - 84 HIGHWAY

ROAD

STREET

25 • 19 HIGHWAY

ROAD

STREET

bO * • HIGHWAY

HUAU

STREET

STYU
3

2 DOOR

4 DOUR

2 OOUH

4 DOOR

2 DOOR

4 DOUR

2 DOOR

4 DOOM

2 DOUR

4 DOUR

2 DOOR

4 DOUH

2 DOUK

4 DOUH

2 DOUR

4 UOUH

g DOUH

4 UOUH

PHEP08T
P

PNE
PO8T

PRF.
POST

PHF
POST

PHG
POST

PNE
POST

PHE
POST

PHE
POST

PHE
POST

PHF.
POST

PHF.
POST

PRfc
POST

PKfc

puar

PHE :
POST :

PKE :
POST :

PhE 1

POST :

PHE 1
POST 1

PHE ]
POST :

PHE i
POST 1

I KAXBCR
I KA

I «1
I 172

[ 33
I 32

I .04
I HO

[ 29
I 21

I U
t 97

I 17
I 21

I 43
I 204

t 37
t 61

I 33
t 95

I 30
I 32

[ 40
t 139

I 30

r so

25
63

11
SO

n
46

3
17

7
36

21
27

(I)
BCO

505
6344

Jlfl
633

433
1T62

260
411

424
1960

294
598

427
2869

327
1207

261
1741

213
601

531
3049

533
142R

193
1310

182
1014

115
793

101
457

225
12S2

231
995

A-19



TABLE A-10 (Continued)

MANUFAC DRVAGE RDCU33
M A R

r"URU 15 - 24 HIGHWAY

RUAD

SIREET

2S - 49 HIGHWAY

SOAO

STREET

SO • " HIGHWAY

ROAD

STREET

3TYU
3

2 DOUR

4 DOUR

2 OOUR

4 DOUR

2 DOUH

4 DOUR

2 UOuR

4 DOUH

2 DOUR

4 DOUR

i UOUH

4 UUUH

2 DOUR

4 DOUR

2 DOUR

4 UOUR

2 DOUR

4 DOUR

PREP08T
P

PRE
POST

PHE
POST

PRE
POST

PHE
POST

PRE
POST

PRE
POST

PHE
POST

PHE
POST

PRE
POST

PHE
POST

PRE
POST

PHE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
POST

PHE
POST

PHE
POST

[ KAXBCO
; KA

! 37
t 9a

[ 13
( 84

I • 31
[ 7 2

9
t 13

: la

: U
! 6

si
110

19
3a

ao
60

6
[ 32

t 25
I 81

( 10
I 15

t 7
I 36

: a
t 19

t 2
[ ao

t s
[ 14

: 3

: 2
I 0

(i)
BCD

393

170
350

318
90B

121
80T

868

100
253

257
I4bl

167
602

164
760

94
325

397
1233

!96
500

111
615

92
455

70
330

46
164

101
434

89
336

A-20



TABLE A-10 (Concluded)

MANUFAC URVAGE RUCU33
M A R

OTHER 15 - 24 HIGHWAY

ROAD

STREET

29 • 49 HIGHWAY

RUAD

STREET

50 • HIGHWAY

ROAD

STREET

-

THE JOIAL FREQUENCY IS

STYLfc
S

2 DOUR

4 DOUR

2 DOUR

4 DOUR

2 DOUR

4 DOUR

2 DOOR

4 DOUR

2 DOUR

4 DOUR

2 DOUR

4 DOUR

2 DOUR

4 DOUR

2 DOUR

44 DOUR

2 DOUR

<l DOUR

PREPt)8T
P

PRE ]
POST

PRE
POST

PRE 1
POST 1

PRf-
PUST !

PRE 1
POST :

PHE
POST ]

PRC ]
POST

PHE
POST 1

PRE
POST

PRE
POST

PHE
POST

PRE
POST ]

PHE ]
POST 1

PHE
POST

PRE
PUST

PHE
PUST

PRE
POST

PHE
POST

I KAXBCO
I KA

: 2a
[ 112
L
t 1 7

24

t 21
93

15
[ 17

: 16
54

14

r a

[ 17
96

25
38

I 6
: 45

: 12
I 23

t 14
1 65

14
[ 32

a
30

13
t 3 9

t 1
[ 20

6
[ 16

[ . 9
[ 27

10
[ 18

(I)
BCO

220
1363

241
366

149
% 854

162
235

164
867

199
306

174
1324

242
663

84
684

126
307

192
1105

289
812

78
581

172
602

63
349

62
270

98
458

1S1
526

A-21



TABLE A-ll
FULLY CROSS CLASSIFIED TABLE
OF NEW YORK 1974 RAW DATA FOR

KAB/CO INJURY DICHOTOMY

MANUFAC UHVAGE ROCLA88
M A R

GH \i - 84 HIGHWAY

ROAD

STREET

29 - 49 HIGHWAY

ROAD

STREET

50 • HIGHWAY

RUAU

StRfeET

STYLE
8

2 DOUR

4 DOUR

2 DOUR

4 DOUR

a OOUN

4 OOUN

2 DOUR

4 DOUR

2 DOUR

4 DOUH

2 UOUN

4 DOUR

2 DOUR

4 DOUR

2 DOUR

4 OOUR

2 DOOR

4 DOUH

PKSP08T J
P J

PRE 1
POST 1

PRE 1
POST 1

PHE 1
POST ]

PHE
POST ]

PHE ]
P09T 1

PHE :
POST 1

PHE ]
POST

PHE
PU8T 1

PRE
POST

PRF.
P08T

p«e
POST

PRF
PU8T

PHF
POST

PRE
POST

PHE
POST

PHF
POST

PRF.
PU8T

PHE
PUST

KABXCO
KAB

140
S41

102
107

139
438

T7
87

[ B8
333

61
65

Ul
560

93
[ 200

89
[ 306

[ 67
t 96

t US
454

I 91
[ lBb

r 53
[ 211

: 4o
t 161

[ 37
1 131

: 24
t 65

I 36
I 164

I 51
I 98

CD
CO

406
2175

245
558

338
1464

212
545

364
1T24

850
530

359
2493

271
1068

205
1530

176
537

456
2724

473
1298

165
1162

151
903

109
708

60
409

196
U24

203

A-22



TABLE A - l l (Continued)

HANUFAC URVASE RUCI.A88
M A R

PQRD IS - 84 HIGHWAY

ROAD

STREET

35 m 09 HIGHWAY

ROAD

STREET

90 • HIGHWAY

ROAD

STRfcET

STYLE
S

a UOUR

4 DOOR

a DOUR

4 DOUR

2 DOOR

4 UOUR

2 UOUR

4 UOQR

a DOOR

4 DOUR

2 DOUR

4 ODD"

2 DOUR

4 DOUR

2 DUO"

4 DOOH

a UOUR

4 DOUR

PHEPOST
P

PRE
POST

PRE
PU8T

PRE
PU8T

PRE
POST

PRE
P08T

PRE
POST

PRE
POST

PKE
POST

PRE
POST

PRE
POST

PNE
POST

PHE
POST

PRE
PUST

PRE
POST

PRE
POST

PRE
PUST

PRE
POST

PRE
POST

I
!

I
1

I
I

I
1

I
t

I
1

1
I
1

1
1
I
I
I

I
I
I
I
I

1
I

I
I
I

I
1

I
I
I

I
I#
l
f
I

I
I
I
I
I

KABXCO
KAB

122
322

46
71

">a
236

44
49

67
164

37
33

63
321

46
101

64
1B0

sn
74

63
243

30
63

32
111

S3
eg

17
69

11
33

20
64

17
«9

cn
CO

306
1H3

137
303

£91
744

86
1T1

237
769

64
226

817
1ES0

140
539

140
640

76
E73

260
1071

176
452

86
• 540

75
392

55
281

40
165

64
385

74
319
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TABLE A-ll (Concluded)

MANUfAC ORVAGE
MA

RUCLA88 STYLE
R S

PREPOST I KABXCO (I)
P I KAB CO

OTHER 19 - 24 HIGHWAY 2 DOOR

4 DOUR

ROAD 2 POUR

4 DOUR

PRE 1
POST I

I
PR6 I
POST I
.—..-«.,!
PRE
POST

PRE
POST

STREET 8 DOUR

4 DOUR

PNE
POST

PRE
POST

70
309

66
101

34
251

56
60

34

53
48

17B
1166

190
291

116
696

119
192

146
740

160
866

29 • 49 HIGHWAY 2 DOUR PRE
POST

4 DOUR PRE
POST

ROAD 2 DOUR PRE
POST

4 DUOH PRE
POST

STREET 2 DOUR PNE
POST

4 DOUR PKE
P08T

50 • HIGHWAY i DOUR PKE
POST

4 DOUR PHE
POST

RUAQ i DOOR PNK
POST

4 DOUR PRE
POST

STRfcEl 2 DOOR PRE
POST

4 DOUR PKE
POST

53
308

62
124

26
151

61

41
222

50
95

PO
126

39

9
92

17
53

lt t
79

53
67

138

203
S79

66
578

107

163
948

253
749

66
465

513

53
277

5!
233

89
406

138

THfc TOTAL FREQUENCY 19 6884]
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TABLE A-12
FULLY CROSS CLASSIFIED TABLE
OF NEW YORK 1974 RAW DATA FOR

KABC/O INJURY DICHOTOMY

DfivA&E
A

NDCLA8S STYLfc
« S

PNEPOST
P

KAHCXO CD
KABC 0

GM 15 « 24 HIGHWAY 2 UOOK PKE
PU8T

4 UOUH PKfc
POST

eoj

tea

1B67

810
505

KUAD

STRtET

2 UOUH

4 OOUH

2 DOQH

4 DOUR

PKE
POST

PKE
PUST

PHE
POST

PRf:
PUST

! .Ill
! !!5
; 6oo

r no
[ lSb

aa<t

103

316

202
464

HIGHWAY £ UOUH
POST

H UOUH PHE
POST

HU»U 2 DOQR PHE
P08T

q UDUK
P03T

STRfeET 2 OOUH PHE
P08T

H OQW PKfc
POST

987

189

907

163
37b

2108

906

176
1890

148

379
£287

408
1113

i>0 • HIGHWAY DOUK PHI-
POST

75
379

8T«EET

FUST £16

.143
1006

4 UOUH

2 UOUH

4 OOUN

i UQUH

» OQUK

PNt
POST 1

PKe i
PCI8T 1

HHE
POST

PNE J
POST

PKE 1

5b
Hi
56

234

33
117

6b
317

77

137
787

91
bia

71
3ta

166
979

179
809

A-25



TABLE A-12 (Continued)

MANuTAC UHVAl>t HOCUASS S T Y U
H A ft ii

PHEHnsT i KABCXO m
p I Mac u

FUR|> 15 - 24 HIGHWAY

HUAO

UOUK

4 UUUH

PHE
PU3T

PHE
POST

164
517

65
103

2 UOUK

4 QQOH

PQSI

PHE
PUST

HI
363

64
76

a UOUH

4 unuft

PKE
P06T

PHE
PUST

I
I
I
I
I
• I*™

94
272

41
60

250
1009

lie
274

211
622

67
146

202
662

70
191

- 49 HIGHWAY 2 UOUH PKfc
PU8T

PKE
PUST

uauh

4 UOUH

PKE
PUST

PKE
PUST

STBfeET 2 DOCJW

4 UOUH

PKE
POST

PKE
POST

92
531

75
164

276

41
tit

103

toe
64
131

isa
1049

113
4S9

113
547

60
236

910

144
386

50 • HIGHWAY 2 00UK

4 UOOR

PHE
PUST

PRE
PUST

HUAO 2 OOUH

4 UOUtt

8TBEET i Onu«

4 UUUK

PKE
POST

PHE
P08T

PKE
PU8T

PHP
POST

176

36

26

20
54

36
121

B7
97

71
471

64
33«>
*»rm
46

236

31
146

329

65
ibt

A-26



TABLE A-12 (Concluded)

MANUFAC UNVAQE RUCUAS3
H A N

OTHER IS - Hi HIGHWAY

ROAD

8TREET

25 - 49 HIGHWAY

ROAD

STREET

30 • HIGHWAY

ROAD

STREET

THE TOTAL FREQUENCY

bTYLt
5

2 DOOR

4 OOUR

2 DOOR

4 OOUH

2 DOUR

4 DOOR

a DOUR

4 DOOR

2 OOUR

4 DOOR

2 DOUR

4 DOUR

2 DOOR

4 DOOR

2 DOUR

4 DUUH

2 DOUH

4 DOUR

IS 63137

PKEPOST
P

PHE
POST

PRE
POST

PHE
POST

PRE
POST

PKE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
POST

PRE
P09T

PRE
POST

PRE
POST

! Mbcxn
Mac

99
479

99
[ 143

t 76
[ . 371

I 78
I 89

57
892

73
I T9

[ Bt
t 462

[ 101
t 225

[ 39
E 254

[ 33
I 95

[ 56
[ 394

B3
[ 209

[ 30
E 210

t 51
[ 194

[ ai
[ l«0

i

f 22
! 93

I 27
I 191

: 47
I 127

(I)
0

149
997

160
249

94

sea
105
164

129
631

141
33<S

107
94S

H7
4Bt

53
460

89
23S

149
77T

4ft
404

134
448

45
231

46
194

80
336

US
41B

A-27



TABLE A-13
FULLY CROSS CLASSIFIED TABLE OF NORTH CAROLINA 1973

RAW DATA FOR KA/BCO INJURY DICHOTOMY

VtHSHfcEp H A N U M C WtlbHJ
X H w

STYLt PHI. POST
P

INJUKV
KA

II)
HCG

t*29MPH LI 3000 £ 00UH PHt
PUST

4 OOUH PKE"
PUST

3K«JS599 g UOUK PKE
PUST

PHE
PU8T

3600 + 2 UOUK PK6
PUST

4 UOUH PKfc
PU8T

I
1

Ibfl

93

625
1567

620
60<*

163
10S0

423
1707

FOKD IT 3000 2 UOUH PHE
PU8T

4 UOUH PHf
PU3T

PKf
HOST

PKf:
PU3T

3600 + i UOUH PKt'
POST

PNfc
POST

559
763

108

396
433

£87

299

333
515

UTHEh LT 3000 2 UOUH PHE
PUST

4 OOUH PHE
PUST

3MJ5599 & UOUH PKE
PUST

4 UOUH PKE
PUST

3b0a t 2 DOUK
PUST

4 UOUR PHE'
POST

I
I
I
I
I

.1*.

384

67
128

112
38fc

169
179

42
US

68
384

A-2 8



TABLE A-13 (Continued)

MANUFAC HEIGHT. STYLE PREP03T
X (1 W 3 P

INJURY II)
KA BCO

3Q-49MPH GM LT 3000 3 DOUR PRE
PU8T

(| DOOR PRE
POST

3K-3599 a OHUH PNE
PU3T

« DOUR PNE
F03T

3600 + 2 DOUR PKE
P09T

t\ DOUR PRE
PUST

it
to

l
18

12
33

66
lid

46T
1099

37?
368

i l l
698

SOI
960

FOHD LT 3000 a DOUR PRE
POST

4 DOUR PRE
POST

3K-3399 S DOUR PRE
POST

H DOUR PRE
POST

3600 + 2 UOUR PRE
P08T

H DOUR PRE
P08T

16
16

5
3

13

a

389
590

72

339
33T

195
HT

90
199

153

OTHEH LT 3000 2 DOUR PRE
POST

H DOON PRE
PU8T

2 DOUR PHE
POST

1 DOUR PKE
P08T

3600 + a unuR
POST

H UOUR PKE

puar

l
10

1
3

35

37
59

103
290

S9
115

32

44

A-29



TABLE A-13 (Concluded)

VEH3PfcEU MANUFAC WEIGHT. STYLE PREPOST I
X M W 8 P I

INJURY (I)
KA SCO

SO MPH • LT 3000 S DOUR

4 UOUR

PNE
PUST

PRE
POST

3K-3599 a UOUR

4 UOUR

PKE
POST

PHE
P03T

3600 t a UOUR

4 UOUR

PRE
PU9T

PRE
POST

14
14

5
9

I
13

9

ia

16
9

136

81
103

30
811

43
316

FOKO LT 3000 a DOOR

4 DOOR

3K-3599 3 UOUR

DOUR

3600 + 2 UOUR

4 UOUR

PRE
P08T

PNE
P09T

PRE
POST

PRE
POST

PRE
POST

PHE
POST

IS
15

5

a

in
139

as

90
109

4T
39

7B

37
113

UTHEH LT 3000 3 DOUR

4 DOUR

3K«3599 g UOUR

4 UOUR

3faO0 + UOUN

PRE
PUST

PRE
POST

PHE
PUST

PRE
PU9T

PHF
POST

PRE
POST

0
13

3
10

3
3

B
64

6
14

31
115

19
30

ft
40

6
66

TMfc. 10TAU FRtUUENCY IS •25901

A-30



TABLE A-14
FULLY CROSS CLASSIFIED TABLE OF NORTH CAROLINA 1973

RAW DATA FOR KAB/CO INJURY DICHOTOMY

VEHSPEEl) MANUFAC WEIGHT
X H W

l«a9MPH 6M LT 3000

3K-3599

3600 •

FOHD LT 3000

3K«i3599

3600 •

OTHER. LT 3000

3K-3SS9

3600 +

STVLE
9

a DOUR

4 UOUH

a OOUR

4 UOUH

2 UQUR

4 UOUR

2 DOUR

4 UOUR

2 DOUR

4 UOUR

a UOUH

4 DOUR

a utiuw

4 UOUH

2 UOUR

4 UUUH

2 UOUK

4 unow

PHEP08T 3
P 1

PHE 1
POST ]

PRE ]
POST 1

PRE ]
PUST 1

1
PKE ]
POST 1

PRE 1
POST !

PRE :
POST I

PHE I
POST :
PRE :
POST I

PRE ]
POST

PHE
PUST 1

PRE ]
PUST 1

PHE
POST 1

PRE ]
PU8T )

PNE 1
PUST 1

PRE i
fusr i

PNE
POST

PHE
PUS1

PRE
Puai

INJUHV
KAB

s
6

8
4

39
56

30
?8

7
89

at
47

36
34

IS
6

16

?a

19
5

4
9

6
20

[ 2
?2

5
7

3

ia

a
r 5

[ 3
[ e

I 3
[ 30

(I)
CO

139
161

89
66

S93
1523

599
982

197
1027

410
1707

530
737

eao
. 99

369
41?

372
259

149
291

227
498

52
365

62
122

1 in
376

164
17ft

39
116

85
365

A-31



TABLE A-14 (Continued)

VEHSP6EI) MANUFAC WEIGHT STYLt PNEP03T I
X M W 3 P I

1NJUKY (I)
KAB CO

GH IT 3000

3K«3S99

3600 +

3 DOOR

4 DOUR

a DOUR

4 DOUR

a DOUR

4 DOUR

PHE
POST

PRE
PU8T

PHE
POST

PHF
POST

PNE
PUST

PHP
PU8T

[ 14

: as
12

I 8

! • 63

: no
5b

[ 30

E 1 4
E ft 2

: 2b
[ 93

«>a
100
59
43

416
1010

337
34S

98
634

SSI
900

FOND LT 3000 a UUUN

4 DOUR

3K-3999 a DOUR

4 DOUR

3600 • 2 DOUR

4 UOUN

PKK
PUST

PHE
POST

PHfc
POST

PHE
PUST

PRE
POST

PUST

70
70

16

47
34

S3

9
16

19
30

33T
536

129
99

305
311

139

65
190

140
297

OTHEH . LT 3000 ^ DOUR

4 DOUR

3K-3999 i. DOUR

4 DOUR

3600 • I DOUR

PRE
POST

PKE
PUST

PHE
PUST

PRK
POST

PHE
PUST

PNF
PUST

8

4
9

S3
14

4
53

an
236

53

91
369

79
106

30

40

A-32



TABLE A-14 (Concluded)

VEH3P6ED MANUFAC WEIGHT STYlt PHEP03T I
X H W a P I

INJUNY (I)
KA0 CO

50 MPH • GM LT 3000 a DOUR PHE
f'UST

H HOUR PHf

coat
3K-3S99 a DOUR PHF

POST

4 DOUR PH6
POST

3600 + 2 OOUH PRE

pusr
4 DOUR PHE

PU8T

38

10
26

3
38

IS
50

Ifl
go

13
8

US
300

66

18b

39

FOHO LT 3000 2 DOUR PHE
PU3T

PNE
POST

3K-3399 Z OOOH PRE
POST

4 OOOR PHE
POST

3600 + 3 DOOR
POST

H DOUR PHE
POST

3<t
40

9
9

19
15

9
S

10
16

12
15

110

15

79
96

35

21
69

31
104

OTMEH' LT 3000 2 OOUN PRF
POST

4 DOUR PRE
POST

3K«3599 2 DOOf* PRE
POST

<l UOUH PHE
PUST

3600 t 2 DOUR
POST

PRf
PUST

1
30

1
5

6
35

1
1

5
1b

7
67

5
11

2«
98

15
29

R
39

THt ICJTAl FREQUENCY 19 25901

A-33



TABLE A-15
FULLY CROSS CLASSIFIED TABLE OF NORTH CAROLINA 1973

RAW DATA FOR KABC/Q INJURY DICHOTOMY

X M W

1«29MPH GH LT 3000

3K-3999

3600 +

FORD LT 3000

3K-3999

3600 +

OTHER LT 3000

3K-3S99

3600 +

STYLb
S

2 UOUR

4 UOUR

2 DOUR

4 UOUR

2 OOUH

4 UOUR

2 UOUR

4 OOUR

2 OOUR

4 DOUR

2 OOUR

<l UOUR

2 UOUR

4 DOUR

2 UOUR

4 UOUR

2 UOUR

.4 OOUR

PREH08T J
P 1

PRE 1
POST 1

1
PRE J
POST 1

PRE 1
POST 1

PRE '
P08T

PRE
POST 1

PRE
POST

PRE
POST 1

PRE
POST ]

PRE ]

POST :
PHE
P08T ]

PRE ]
P08T

PRE
PUST

PRE
POST

PRF
PUST

PRF
POST

PRE
POST

PNE
PUSf

PRE
PUST

INJURY
KABC

13
15

12
9

70
. 123

61
t 66

10
[ 69

42
[ 107

t 61
1 77

32
12

33
46

t 39
[ 15

! 9
t 27

E 31
I 42

: 6
[ 42

[ a
[ 13

I 11
I 3 1
r
I 23

r so
E 4
r 12

t 9

(i)
0

131
154

85
81

564
1456

5t>8
544

154
987

369
1647

SOB
694

203
93

365
394

249

144
573

814
476

4ft
345

59
116

102
357

149
161

38
112

79
343

A-34



TABLE A-15 (Continued)

VEH3P6ED MANUFAC WEIGHT
X M W

3O-49MPH CM LT 3000

3K-3599

3600 •

FOND U 3000

3K-3599

3600 t

UTHEH LT 3000

3K»3999

3600 •

STYLfe
S

a DOOR

4 DOUR

a DOOR

4 DOOR

a DOOR

4 DOUR

2 HOUR

4 DOUN

a DOUR

4 DOUR

a DOUR

4 DOUR

2 DOUR

4 DOUR

a oou«

4 DOUR

a unuw

4 DOUR

PREPOST ]
P ]

PRE 1
POST S

PRE I
POST !

PRF I
POST 1

PRE :
P08T I

HKF !

POST :

PRE :
PUST 1

PRE 1
PUST J

PRE ]
POST ]

PRE 1
POST 1

PRE ]
POST ]

PKE 3
PUST 1

PRE
POST.

PKE
POST

PRE
POST

PRE
POST

PRE
POST

PKE
PUST

PRE
POST

INJURY (I)
KAEJC 0

20
33

17
IS

106
198

AO
68

26
124

53
159

102
ia7

t 39

aa
76
56

34
?,b

t 14
[ 35

i 30
[ 37

[ 9
[ 51

: 7
[ 15

I 29
I 47

[ 19

i as

I 5
I 18

I 10
I 40

6b
98

54
3b

373
9aa

303
310

6h
993

200
834

309
479

tie
S3

276
389

167
las

80
171

129
870

37

an
21
47

60
S4B

73
95

29
87

35
17fl

A-35



TABLE A-15 (Concluded)

VEH8PEE0 MANUFAC WEIGHT STYLfc
X H W S

PREP03T
P

SO HPH + CM LT 3OU0 2

4 OOUK

PHE
POST

PHE
POST

d UOUH

4 UOUH

PHE
PUST

PUST

3600 2 UOUR PHE
PUST

PHE
PU8T

»«!«>

INJUHr (I)

KABC n

6
10

a
l

42
126

21
41

5
51

19
71

17
19

ioa
267

65
71

26
173

35
257

• • » •

FOKO U 3000 2 UOUH PHE
POST

PHE
P08T

3M3599 2 UOUH

4 UUUN

PKE
POST

PHE
PUST

3600 • 2 DOUR

4 UOUH

PHE
PUST

PHE
P08T

• •I

46

11
10

25
2b

15
9

11
25

14
24

60
96

17
14

73
65

36
31

20
60

£9
95

UTMEH' IT 3000 2 OOUK

4 OOON

PKE
POST

PHE
POST

3l\»i599 2 OOOH

4 UOUH

PHf:
POST

PHE
PUST

3600 + 2 ODUH

UtlUH

PHE
POST

PKE
PU8T

2
37

2
6

7
45

9
4

1
3

b
27

6
60

U
10

27

se
13
29

a
37

4
67

THt TUIAt pHtQUfcNCy 18

A-36



TABLE A-16
FULLY CROSS CLASSIFIED TABLE OF
NORTH CAROLINA 1974 RAW DATA FOR

KA/BCO INJURY DICHOTOMY

WEIGHT STYLE
W S

I INJURY (I) •
I KA BCD

6M LT 3000 J? OUOH PRE
P08T

4 DOOK PRE
POST

3K-3S99 2 OOOH PRE
P08T

4 OQOR
POST

SfcOO + 3 OCIOH PRE
POST

fl OOOH PRE
POST

5

9
5

25
9fl

31
83

r
17

41

SOS
aeg

985
3087

996
1069

253
26)5

3«<I5

LT 3000 a DOOH
POST

4 OOOH PRE
POST

3K-359S 2 DOOH PRE
POST

4 OOOH PHE
POST

3*00 • 2 OUCJH
POST

DOOH PRE
POST

OTHER LT 3000 a OOOH PRE
POST

<t DUOH PRE
POST

3K-3599 a OOOH
POST

H DUOH PRE
POST

3*00 ? OOOK PRE
POST

« OOOH PRE
POST I

34
49

19
11

19

13
15

4
lfl

10
23

1

ar
3
3

3
17

4
11

3
6

II
1 5

898
1630

338
209

654
740

465
446

253
796

303
1209

M
740

9a
1B4

201

245
377

72
aaa
145
779

THE TOTAL FREQUENCY IS £6539

A-37



TABLE A-17
FULLY CROSS CLASSIFIED TABLE OF
NORTH CAROLINA 1974 RAW DATA FOR

KAB/CH INJURY HICHOTOMY

MANuFAC WEIGHT
M H

CM UT 3000

3K-359S

3600 +

FORO LT 3000

iK-3599

3600 «•

OTHfcR LT 3000

3K-3599

3600 •

THt lOlAl. f

STYLE
3

B DUOW

« DOOH

a DOOH

4 DUOH

2 DOOH

« DUDrt

a OUOH

4 DUOH

2 DOOH

4 OOOR

2 OOUH

4 OUOR

2 DUOH

1 OOOH

2 DUOH

(1 OOOH

?. DUOH

« DUOH

HtQUfNCy

PRtP

PRE
P08T

PRE
P08T

PRfc
P06T

PRE
POST

PRE
P08T

PRE
HOST

PHfc
POST

PRE
POST

pflE
POST

PHE
POST

PRE
POST

PRE
POST

PRfc
POST

PRfc
P08T

PRE
POST

PRfc
POST

PR£
POST

put
POST

IS

UST I
f I

I
I

I
I
1

I
i
I
l
I

I
i
I
I
I

_.. «i,-T-,,»

i
i
i
i
i

i
i
j
i
i

i
%
i
i
i

i
i
i
i
i

i
i
i
i
i

I
i
i
i
i

26511 <J

INJURY
KAH

20
to

20

109
367

no93
20
171

57
lai

in
lei

47

a?

70
!!<)

33
35

20
63

35
73

5
HI

<)
16

ai
83

?.*}

10
87

fl
34

C D
CO

190
dS8

170
146

90S
KB78

917
1001

a«o
S'J91

S:JO5

819
1498

300
195

602
700

its

oab

237
711

277
1159

77
bTO

66
17),

183
7fil

3S9

65

111
7«0

A-38



TABLE A-18
FULLY CROSS CLASSIFIED TABLE OF
NORTH CAROLINA 1974 RAW DATA FOR

KABC/O INJURY DICHOTOMY

MANUFAC WEIGHT
M Hi

SM U 3000

3K-3599

3600 •

FORD IT 3000

3K-3599

3600 t

OTHER LT 3000

iK-3599

3600 •

STYLE
3

2 OUOH

4 OUOH

?. OOtlK

4 OOOH

2 0 U fi N

4 ounn

2 D0C1H

4 OUOH

2 OUOH

4 OUOH

2 OUOH

4 DUOH

2 OUOH

4 DUOH

2 0UC1H

4 DUOH

2 DUOH

4 DUOH

THt irUAL FREQUENCY

PREPU8T
P

PRE
POST

POST

PRE
POST

PHE
pnaT

PHE ]
POST

POST

PHE
POST

PRfc

POST ;

PRE 1
POST ;

PRE
POST ]

PRE ]
POST ;

PRE i
POST J

POST ;

PHE ;
POST ;

PRE J
POST ]

J

P"E ;
POST

PRE ]
POST J

PRE !
POST J

IS SftSIS

I INJU«Y
[ KABC

[ 33
( 6?
r

[ 42
t 28

[ 169
; 474

; 193
[ 153

3fi

; 99
[ 407

166
[ 320

80

i HI
104

60
[ 65

47
106

46
152

16
156

15
34

36
140

42
60

15
46

19
105

(I)
0

177
236

157
138

641
2671

834
941

222
2321

616
3079

766
1359

267
177

561
653

410
396

210
668

266
1062

66

153

168
724

207
328

60
242

130
6R9

A-IQ



TABLE A-19
FULLY CROSS CLASSIFIEH TABLE OF
NORTH CAROLINA 1975 RAW MTA

KA/BCO INJURY DICHOTOMY

MANUFAC DHvaEK
H X

WEIGHT
W

STYLE
3

PREP03T
P

INJURY (I)
KA SCO

MALE LT 3000 a DOUR PRF
PU8T

4 UDUW PRE
POST

3K-3599 a UOON PRf.
PU8T

U OOUH PKR
POST

3600 + a unuR PRE
pusr

q DOUR PNf
PU8T

33
35

T
31

5
33

163

tee
100
eo

608

333
10k

2333
• I . . . . . . . . . . . . . . . . . .

FEMALE LT 3000 2 UOUM PRE
PUST

3 d 0 0 •

PU8T I

44
Bfl

2 OOUK

1 OOUf

M I) 0 U1*

PHE !
PU9T 1

P M F
PUST

f'UST

PHF
PU3T

?5 115<?

13 "ioa

0 b?
18 I 1tu

: 5 ifl<»

A-40



TABLE

HANUFAC DHVSfcX WEIGHT
M X W

£(JRD MALE LI 3000

3K-3599

3600 +

FEMALE LT 3000

3K-3399

3600 +

-

A-19 (Continued)

STYLE
8

a DOUR

4 OUON

a OOUR

a UDUR

a ooiiH

4 UOUH

2 DOUR

4 DOUK

2 DOOR

<( DOOM

a UOUK

H DOUR

PREPOdT
(»

PHF. !
POST 1

PHE
POST 1

PHF. 1
PU3T 1

1
HRF 1
pusr 1

PH£ 1
POST 1

PHF
POST

PHF. 1
P08T 1

PKE
PU8T

PHE
POST

PHE
P08T ]

PHF
POST

1
PRF. 1
PU8T

I INJURY
1 KA

13
?A

7
1

11
10

t 8
5

5
5

t 22

t 6
26

6
t a

t 9
11

: 3
t 5

t 3
[ 10
[
t a
t 16

(I)
BCD

586
1000

144

432
510

312
2<5fl

127
993

190
877

290
795

136

185
326

171
193

56
357

95
501

A-41



TABLE

MANUFAC ORVSEX WEIGHT
M X W

OTHtH MALI: U! 3OUO

3K-3599

360U +

HtMAu i.T 3000

3K«3by<*

3bOO •

TMfc. TOTAt FHtQUENC* IS

A-19 (C

STYLE

a
i UO(JH

U UOIJN

<2 DOUN

M UUUH

d (JI)UK

t OOUH

c! UOUW

t UOUN

a OOUR

<4 DOUH

onciuded)

PREPOST I
P

PHf
PUST

PKR
PU3T

PHI:
PUST

PKK
PU3T

HKfr
POSi

HKfc
HUHT

PKt
PU8"J

PNf
fust

HHE
PUST

PME
POST

PHE
POST

PHt
PUST

fa

i

i
i
i
i
i

i
i
i
i
i

i
i
i
i
i

i
i
i
i

i
i
i
i
i

i
i
i
i
i

INJURY

KA

0
It!

1
0

a
14

z
5

0
M

I

£
i

5
6

1
7

a
l

0

a

(i)
BCD

61
ma

118

133
569

lid

a««»
43
106

SI
571

33

'11

aa
73

365

lit
179

£7
117

31b



TABLE A-20
FULLY CROSS CLASSIFIED TABLE OF
NORTH CAROLINA 1975 RAW DATA FOR

KAB/CO INJURY DICHOTOMY

H
0RV8EX WEIGHT

x w
MALE LT iOOO

3K-3599

3600 +

FEMALE LT 3000

3K-35V9

3600 +

STYLE
3

e DQUK

4 DOOR

a OOOR

4 UOUR

2 OOUR

H DOCiW

2 ODOR

4 UOUR

2 UOUR

4 UOUH

2 OOUR

4 UOUR

PHEP03T
P

PRE .
PU8T

PRF
PUST

PRE
POST

PRK
PUST

PRE
P08T

PRF
POST

PRE
P09T

PKE
PUST

PRE
POST

PRE
PU9T

PU8T

PHf
POST

I INJURY
t KAB

t 21
t 26
[
I 13
[ 9

r 7 1
130

: 46
t 51

[ 16
: 119

: 32
[ 144

[ e
: , tr

; 7

[ u

t 26
I 110

: 28
[ 55

t 3
[ 75

19
[ t?l

(I)
CO

144
161

92
73

560
1885

499
669

130
1932

365
2244

37
7fl

73
84

187
1074

296
542

59
1137

175
1457

A-43



TABLE A--20 (Continued)

H

FORD

0RV8EX WEIGHT STVLfc PKiflP03V I INJURY (IJ
X « 8 P I KAB CO

MAUE LT 3000 2 POOR PRE I S9 5MO
POST 1 <52 933

I
t> UOUH PRE J 17 193

POST I 7 13fl

3K*3999 a OOQR PRF I «0
POST I 38

I
<) DOUR PKF I 37 S93

POST I 95 f?7H

3600 + g OOUH PHE I 10 JB2
PU8T I 33 567

I
4 OOUH PRf I 81 173

POST I 65 831

^ , ^ . . . n , .., ,...,.«•..•,•».,, »*-_{__«-«««««»•«»«»

FEHAUE LT 300Q g OOUR PHE I 35 861
PU3T I 107 Ti'l

I
U, OnOR PRE I 19 M~S

PU8T I 30 123

3K-3599 a OOUR PHI: I 89 ib^
puat t ae 309

I
4 OOUR f'HK I 15 161

PU3T I 18 ITS
3600 + a OOUR PRE I 8 51

POST i 4a HI
I

4 UOUR PHE I 10 87

POST i g«

A-4 4



TABLE A-20 (Concluded)

MANUFAC DRV8EX WtlGHT
M X W

OTHER MALE LT 3000

3K-3599

3600 +

FEHALE LT 3000

3K-3999

3600 •

THE rOlAL FREQUENCY

STYLE
3

2 ODOR

4 POUR

i unuH

4 OOUP.

2 UOUN

4 UOUH

2 UOUH

4 UOUH

a OOUR

n OOUH

2 UOUH

4 UOUH

is an£*

PHEP03T
P

PRE 1
PU9T ]

1

PRE :
PUST 1

PHE
POST 1

1
PKf
PUST

PHE
PUST

PMK 1
POST

.,.

PNE
PUST

PHE
PUST

PHE
PUST

PHE
PUST

PNE
PU3T

PNE
PUST

b

1 INJURY
I KAB

4
40

t 9
i ia

r to
r 42

7
[ 17

[ 4
[ ?0

9
t 36

1 • 3
[ 49

7
[ 9

t ia
t 39

10
r 26

[ 6
[ 4

I
[ 2
I 21

(I)
CO

57
406

46
106

185
541

189
838

41
171

85
547

31
286

36
76

63
942

lOfl
155

23
114

66
297

A-45



TABLE A-21

FULLY CROSS CLASSIFIED TABLE FOR
NORTH CAROLINA 1975 RAW DATA FOR

KABC/O INJURY DICHOTOMY

MANUFAC DRVSEX WfclUHT 3T
M X W

GM MALE LI 3000 2

4

3K«3S<*9 a

3600 + 2

4

FEMALE LT 3000 2

4

3K«35<J<} a

4

3600 + a

YLE
3

DOUN

DOUR

DOUH

DOUR

UOUH

unuR

UOUH

DOUR

OOUli

L)(ll)H

OOUK

UOUH

PKFP08T
P

PK6
PUST

PRE
Pusr

PRE
POST

PRE
PUS I

PHE
PUST

CHE

pusr

PRE
PUST

PHF
POST

PHP

pusr

PRF
POST

PHK
PU8T

PKF:
PU8T

I
I

I
I
I
r
i

i
i
r
i
i

i
i
i
i
i
• r-
•••
i
i
i
i

i
i
i
i
T

I
I
I
I
1

INJUNY
KABC

ar
36

15
12

103
223

77
fl6

aa
S36

58

IS
27

51
£<?0

66
131

6
206

28
2S7

(I)
0

136
151

90
TO

S2S
1>89

466
6i4

136
18 IS

33S

f If Z
30
6fl

64
7 3

I6f
964

?S8
476

54
100ft

166
132!

A-46



TABLE

MANUFAC DRVSEX UfclUHT
M X W

FORD MALt I.T 3000

3K-3999

3600 •

FEMALE LT 3000

3K-3999

3600 •

A-21 (Continued)

3TYU
a

2 DOUH

4 UDUH

a oou«

4 DDON

a UOUR

4 unuN

a DOUR

4 uauw

a OOUH

4 DOUR

2 DOUH

4 OnUN

PHEH08T
p

PHE
POST

PKF
POST

PHE
POST

PHE
POST

PHE
POST

PRE
POST

PKE
POST

PHE
POST

PHF.
POST

PHE
POST

PHE
POST

PKE
POST

I
I

I
I
*I
TI

I
I
I
I
I

I
I
I
I
I

1
I
*I
I
I

I
I
I
I
I

t
1
I
I

INJUHY (I)
KABC 0

96
154

30
16

56
70

44
38

ao
77

31
124

63

an
34
48

SH
61

3B
43

14
flfe

16
ioa

503
B70

179
129

3fl»
4S0

£76
265

112
5S3

163
775

833
610

10S
105

140
276

138
154

49
281

at
417

A - A 7



TABLE A-21 (Concludfid)

MANUFAC DSVBEX WEIGHT STYLE
M X W 8

OTHER MALE LT 3000 2 DOUR

<t UQUR

3K-3599 3 DOUR

4 UCIUK

3600 • 2 UOUH

4 UOUH

FEMALE LT iOOO 2 UOUH

1 UOU'<

<l UOUH

ihOO + a UDUH

<l UOUK

THt TOIAL FKEUUfcNCY 18 tJ«a

HHFP081

PNE
PUS f

PHE
POST

HUE
POST

f'HE
POST

PHE
PU9T

PHE
PUST

PHfc
PU9T

PKF
PU8T

PKf.
pusr

PKf-
PUST

HKE
POST

PHE
POST

36

' I
1

I
I
I
I
I

I
1
1
1
I

I
I
I
I
I

I
I
1
I
I

I
I
I
J
I

I
1
I
I
1

INJUHY tl)
KABC 0

10
68

13
19

I'l
11

lit
33

h
?.<*

\<i
bb

8
83

11
17

fil
50

20
33

10
IS

it!

SI
381)

«2
99

121

120

39
161?

BO
517

2b
252

3?
68

5'J
221

148

19
103

56
269

A-48
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TABLE B-l
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR

INJURY DICHOTOMY KA vs BCO TEXAS DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Accident Type

Injury x Driver Age

Injury x City Size

Injury x Road Type

Injury x TAD

Prepost x Style

Prepost x Accident Type

Prepost x Driver Age

Prepost x City Size

Prepost x Road Type

Prepost x TAD

Style x Accident Type

Style x Driver Age

Style x City Size

Style x Road Type

Style x TAD

Accident Type x Driver Age

Accident Type x City Size

Accident Type x TAD

Driver Age x City Size

City Size x Road Type

City Size x Accident Type

Cfty Size x TAD

Road Type x Driver Age

Injury x Prepost x Style

Injury x Prepost x Accident Type

Injury x Prepost x City Size

Injury x Style x Accident Type

Injury x Style x City Size

Injury x Style x Driver Age

Injury x Accident Type x City Size

Injury x Accident Type x TAD

Injury x Driver Age x City Size

jlnjury x City Size x Road Type

Texas 1972

LR x2

184.75

1.15

1,871.17

15.19

1,189.18

-

-

4,860.68

992.45

730.43

139.09

-

-

126,33

11,095.57

570.90

-

-

643.54

832.77

-

823.72

-

-

-

-

0.78

2.32

25.76

4.96

1.79

-

270.45

-

16.67*

-

df

1

1

2

2

2

-

-

1

2

2

2

-

-

2

2

2

-

-

4

4

-

4

-

-

-

-

1

2

2

2

2

-

4

-

- 4

-

Prob.

0.000

0.283

0.000

0.000

0.000

-

-

0.000

0.000

0.000

0.000

-

-

0.000

0.000

0.000

-

-

0.000

0.000

-

0.000

-

-

-

-

0.377

0.313

0.000

0.084

0.408

-

0.000

-

0.002

-

Texas 1973

LRx2

151.73

0.73

-

4.85

1,296.82

491.11

-

4,878.59

-

588.60

136.50

307.74

-

-

11,179.07

604.32

0.79

-

-

984.43

-

-

24,816.45

-

-

177.23

0.81*

-

26.62*

-

3.31

3.71

-

-

12.68

148.76*

df

1

1

-

2

2

2

-

1

-

2

2

2

-

-

2

2

2

-

-

4

-

-

4

-

-

4

1

-

2

-

2

2

-

-

4

4

Prob.

0.000

0.394

-

0.089

0.000

0.000

-

0.000

-

0.000

0.000

0.000

-

-

0.000

0.000

0.673

-

-

0.000

-

-

0.000

- •

-

0.000

0.369

-

0.000

-

0.191

0.156

-

-

0.013

0.000

Texas 1974

LR x 2

138.18

0.92

1,474.52

-

844.14

-

7,235.74

4,569.23

663.02

-

135.27

-

30.86

118.53

-

558.01

-

121.12

-

-

6,231.50

-

-

734.40

3,326.20

-

0.21*

-

-

-

-

-

167.86*

-

-

df

2

2

2

-

2

-

2

1

2

-

2

-

2

2

-

2

-

2

-

-

4

-

-

4

4

-

1

-

-

-

-

-

-

4

-

-

Prob.

0.000

0.337

0.000

-

0.000

-

0.000

0.000

0.000

-

0.000

-

0.000

0.000

-

0.000

-

0.000

-

-

0,000

-

-

0.000

0.000

-

0.647

-

-

-

-

-

-

0.000

-

-

Effect is specified directly In the model.
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lur B-1 (Continued)

Effect

Injury x City Size x Accident Type

Injury x City Size x TAD

Injury x Road Type x Driver Age

Prepost x Style x Accident Type

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x Style x TAD

Prapost x Accident Type x Dr ive r Age

Prepost x Accident Type x C i t y Size

Prepost x Accident Type x TAD

Prepost x C i t y Size x Road Type

Prepost x C i t y Size x Dr i ve r Age

Prepost x C i t y Size x Accident Type

Prepost x C i t y Size x TAD

Prepost x Road Type x Dr ive r Ago

Sty le x Accident Type x D r i ve r Aga

Sty le x Accident Type x C i t y Size

Sty le x Accident Type x TAD

Sty le x Dr i ve r Age x C i t y Size

Sty le x C i t y Size A Road Type

Sty le x C i t y Size x Accident Type

Sty le x Road Type x Dr ive r Age

Accident Type x Dr ive r Age x C i t y Size

C i t y Size x Road Type x Dr ive r Age

C i t y Size x Accident Type x TAD

I n j u r y x Prepost x S ty le x Accident Type

I n j u r y x Prepost x S ty le x C i t y Size

I n j u r y x Prepost x Ace Type x C i ty Size

I n j u r y x Sty le x Ace Type x C i t y Size

I n j u r y x Sty le x Ci.ty Size x Dr iver Age

Prepost x S ty le x Ace Type x Dr ive r Age

Prepost x S ty le x Ace Type x C i ty Size

Prepost x S ty le x Ace Type x TAD

Sty le x C i t y Size ;< Road Type x Dr iver Age

I n j x Prepost x S ty le x Ace Type x C i ty Size

SUMMARY OK MODEL

Texas

LR x 2

-

-

65.34

1043.16

12.39

-

29.49

36.17

-

-

-

27.14

13.31

-

61.38*

-

-

17.23*

-

-

0.56

4.60

9.48

17.05

-

11.07*

6.88

-

- •

11.5D

1 i 2.35

1972

df

-

-

-

2

2

2

-

4

4

-

-

-

-

-

-

4

4.

4

-

-

-

-

2

2

4

4

4

4

-

-

i

98

Prub,

-

-

0.000

0.000

0.002

-

0.000

0.000

-

-

-

-

0.000

0.010

-

0.000

-

-

0.028

-

-

0.754

0.100

0.050

0.002

0.026

0.142

-

-

0.021

0. 152

Texas

I.RX*

-

-

21.35*

-

743.34*

16.05*

-

-

-

-

27.54*

3.44*

15.17*

-

-

89.16

18.95

-

59.57

34.71

-

-

-

-

-

12.33*

-

-

18.15*

-

HE.24

1973

rtf

4

2

2

• •

-

A

4

4

-

4

4

-

4

3

-

-

4

-

-

-

8

lOfi

Prob.

-

0.000

-

0.000

0.000

-

-

-

0.000

0.487

0.004

-

0.000

0.001

-

0.000

0.000

-

-

-

0.015

-

0.020

-

0.2537

Texas

LR x 2

205.77*

104.71*

-

14.33

-

5.32*

4.69

-

41.90

-

-

5/.92*

38.10*

-

-

4.05

-

-

16.86*

-

-

510.98*

-

-

-

Hi. fit)*

-

141.42

19/4

, „ •

4

4

-

2

2

2

4

4

4

4

~

4

-

-

8

-

-

\

Prob,

0.000

0.000

0.001

0,070

0.096

-

0.000

™ 1

-

0.000

0.000

-

-

0.400

" j
0.0O2

\

1

0.000

-

-

0.032

-

i
0 . ( 1 OH;

Effect is specified directly in the model.
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TABLE B-2
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR

INJURY DICHOTOMY KAB vs CO TEXAS DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Accident Type

Injury x Driver Age

Injury x City Size

Injury x Road Type

Injury x TAD

Prepost x Style

Prepost x Accident Type

Prepost x Driver Age

Prepost x City Size

Prepost x Road Type

Prepost x TAD

Style x Accident Type

Style x Driver Age

Style x City Size

Style x Road Type

Style x TAD

Accident Type x Driver Age

Accident Type x City Size

Accident Type x TAD

Driver Age x City Size

City Size x Road Type

City Size x Accident Type

City Size x TAD

Road Type x Driver Age

Accident Type x TAD

i

Texas 1972

LR x 2

370.72

2.19

4,630.34

2.16

1,459.82

-

-

4,860.68

992.45

730.43

139.09

-

-

126.33

11,095.57

570.90

-

-

643.54

832.77

-

323.66

-

-

-

-

-

df

1

1

2

2

2

-

-

1

2

2

2

-

-

2

2

2

-

-

4

4

-

4

-

-

-

-

-

Prob.

0.000

0.139

0.000

0.339

0.000

-

0.000

0.000

0.000

Texas 1973

LRX
2

378.46

8.16

-

3.58

1,370.29

564.33

4,878.59

-

588.60

0.000 j 136.50

| 307.74

-

0.000

0.000

0.000

-

-

0.000

0.000

0.000

-

-

-

-

-

-

-

11,179.07

604.32

0.78

-

-

-

-

984.43

24,316.45

-

-

177.20

-

df

1

1

-

2

2

2

-

1

-

2

2

2

-

-

2

2

2

-

-

-

-

4

4

-

-

4

-

Prob.

0.000

0.004

-

0.167

0.000

0.000

-

0.000

-

0.000

0.000

0.000

-

-

Texas 1974

LR X 2

347.04

8.30

4,992.58

-

1,017.14

-

19,452.24

4,569.23

663.02

-

135.27

-

30.86

118.53

0.000

0.000

0.676

-

-

-

-

0.000

0.000

-

-

0.000

-

558.01

-

121.12

-

-

6,231.50

-

-

734.40

3,326.20

-

6,231.50

df

1

1

2

-

2

-

2

1

2

-

2

-

2

2

-

2

-

2

-

-

4

-

-

4

4

-

2

Prob.

0.000

0.004

0.000

-

0.000

-

0.000

0.000

0.000

-

0.000

-

0.000

0.000

-

o.ooo

-

0.000

-

-

0.000

-

-

0.000

0.000

-

0.000

B-3



TABLE B-2 (Continued)

Effect

Injury x Prepost x Style

Injury x Prepost x Accident Type

Injury x Prepost x Driver Age

Injury x Prepost x City Size

Injury x Prepost x Road Type

Injury x Style x Accident Type

Injury x Style x City Size

Injury x Style x Driver Age

Injury x Accident Type x Driver Age

Injury x Accident Type x City Size

Injury x Accident Type x TAD

Injury x Driver Age x City Size

Injury x City Size x Road Type

Injury x City Size x Accident Type

Injury x City Size x TAD

Injury x Road Type x Driver Age

Prepost x Style x Accident Type

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x Style x TAD

Prepost x Accident Type x Driver Age

Prepost x Accident Type x City Size

Prepost x Accident Type x TAD

Prepost x City Size x Road Type

Prepost x City Size x Driver Age

Prepost x Road Type x Driver Age

Prepost x City Size x Accident Type

Prepost x City Size x TAD

Texas

LR x2

0.6S*

6.99

13.50*

39.86

12.90

8.17

12.04

504.00

31.68

• •

-

_

6b. 34

1,043.15

12.39*

-

29.49

36.17

-

-

-

-

-

1972

df

1

2

2

2

-

2

2

-

4

4

-

4

-

-

2

2

2

-

4

i «
-
-
-
-
-

Prob.

0.408

0.030

0.001

0.000

Q.002

0.017

-

0.017

0.000

-

0.000

-

-

Texas

LRX
2

0.04

-

21.55

37.95

10.95

-

14.41

-

-

-

16.07

178.00*

- - [ - - : - •

0.000

0.000

0.002

-

0.000

0.000

-

-

-

-

-

-

26.35*

j
i

> 743.34

j 16.07*

-

-

1

27.52*

3.48

15.17*

-

1973

df

1

-

?

2

2

-

-

2

-

4

4

2

2

-

-

-

4

4

4

-

Prob.

0.839

-

0.000

0.000

0.004

-

-

0.001

-

-

-

0.003

0.000

-

0.000

-

0.000

0.000

-

-

-

0.000

0.482

0.004

Texas

LR x 2

14.58*

26.12*

-

-

-

1.10*

-

-

242.48*

-

353.=3*

54.50*

-

14.33

-

5.32*

4,69

-

-

41.90

-

-

57.92

38. 10

1974

df

1

2

-

-

-

-

2

-

-

-

4

-

d
1_- - -

4

-

2

-

2

2

-

-

4

-

-

-

4

4

'~ j
Prob. !

0.000 !

0.000

-

-

0.578

-

-

-

0.000

-

-

0.000

0.000

0.001

-

0.070

0.096

-

0.000

-

-

-

0.000

0.000

Effect is specified directly in the model.
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TABLE B-2 (Concluded)

Effect

Style x Accident Type .x Driver Age

Style x Accident Type x City Size

Style x Accident Type x TAD

Style x City Size x Road Type

Style x City Size x Driver Age

Style x City Size x Accident Type

Style x Road Type x Driver Age

Accident Type x Driver Age x City Size

City Size x Road Type x Driver Age

City Size x Accident Type x TAD

Injury x Prepost x Accident Type x City Size

Injury x Prepost x Style x Driver Age

Injury x Prepost x City Size x Driver Age

Injury x Style x Accident Type x City Size

Inj. x Ace.Type x Driver Age x City Size

Prepost x Style x Accident Type x Dr. Age

Prepost x Style x Accident Type x TAD

Style x City Size x Road Type x Driver Age

SUMMARY OF MODEL

Texas 1972

LRx 2

27.14

13.31

-

-

-

-

-

17.20

-

-

9.94*

-

-

17.38*

23.20*

11.07*

-

-

91.50

df

4

4

-

-

-

Prob.

0.000

0.001

-

-

-

i

8

-

-

4

-

-

4

8

4

-

-

96

0.028

-

-

0.041

-

-

0.002

0.003

0.026

-

-

0.6108

Texas 1973

LRX
2

-

-

-

18.95

89.16

-

59.55

-

84.74

-

- •

14.32*

10.34*

-

-

-

-

18.15*

118.89

df

-

-

-

4

4

-

4

-

8

-

-

2

4

-

-

-

-

8

104

Prob.

-

-

-

0.001

0.000

-

0.000

-

0.000

-

-

0.001

0.035

-

-

-

-

0.020

0.1508

Texas 1974

-

-

4.05

-

-

16.86*

-

-

-

510.98*

-

-

-

-

-

-

10.60*

-

129.82

df

-

-

4

-

-

4

-

-

-

8

-

-

-

-

-

-

4

-

116

Prob.

-

-

0.400

-

-

0.002

-

-

-

0.000

-

-

-

-

-

-

0.032

-

0.1794

Effect is specified directly in the model.
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TABLE R-3
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MOOEL FFFF.CTS FOR

INJURY DICHOTOMY KARC vs 0 TEXAS DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Accident Type

Injury x Driver Age

Injury x City Size

Injury x Road Type

Injury x TAD

Prepost x Style

Prepost x Accident Type

Prepost x Driver Age

Prepost x City Size

Prepost x Road Type

Prepost x TAD

Style x Accident Type

Style x Driver Age

Style x City Size

Style x Road Type

Style x TAD

Accident Type x Driver Age

Accident Type x City Size

Accident Type x TAD

Driver Age x City Size

City Size x Road Type

City Size x Accident Type

City Size x TAO

Texas 1972

LR x 2

320.73

8.73

4,522.61

6.62

1,286.50

-

-

4,860.68

992.45

730.43

139.09

-

-

126.33

11,095.57

570.90

-

-

643.54

832.77

-

823.69

-

-

df

1

1

2

2

2

-

-

1

2

2

Prob.

0.000

0.003

0.000

0.037

0.000

-

-

0.000

0.000

0.000

0.000

2

2

2

-

-

4

4

-

4

-

-

-

-

0.000

0.000

0.000

-

-

0.000

0.000

-

0.000

-

-

-

Texas 1973

iRx2

284.91

14. n

-

0.27

1,184.21

445.13

-

4,878.59

-

588.60

136.50

307.74

-

-

11,179.07

604.32

0.78

-

-

984.43

-

-

24,816.45

-

-

df

1

1

-

2

2

2

-

1

-

2

2

2

-

-

2

2

2

-

-

4

-

4

-

-

Prob.

0.000

0.000

-

0.872

0.000

0.000

-

0.000

-

0.000

0.000

0.000

-

-

0.000

0.000

0.676

-

-

0.000

-

o.ooo

-

-

Texas 1974

LR x
z [ df

230.17

7.52

4,831.43

-

944.74

24,149.57

4,569,23

663.02

-

135.27

-

30.86

' 118.53

-

558,01

-

121.12

-

-

6,231.50

734.40

3,326.20

1

1

2

-

2

-

2

1

2

-

2

2

2

-

2

-

2

1 -

-

4

-

4

4

Prob.

0.000

Q.0O6

0.000
-

0.000

0.000

0.000

0.000

-

0.000

0.000

0.000

0.000

-

0.000

0.000

-

0.000

0.000 I



TABLE B-3 (Continued)

Effect

Injury x Prepost x Style

Injury x Prepost x Accident Type

Injury x Prepost x Driver Age

Injury x Prepost x City Size

Injury x Prepost x Road Type

Injury x Prepost x TAD

Injury x Style x Accident Type

Injury x Style x Driver Age

Injury x Style x City Size

Injury x Style x Road Type

Injury x Accident Type x City Size

Injury x Driver Age x City Size

Injury x City Size x Road Type

Injury x City Size x TAD

i Injury x Road Type x Driver Age

Prepost x Style x Accident Type

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x Style x Road Type

Prepost x Style x TAD

Prepost x Accident Type x Driver Age

Prepost x Accident Type x City Size

Prepost x Accident Type x TAD

Prepost x City Size x Road Type

Prepost x City Size x Driver Age

Prepost x City Size x Accident Type

Prepost x City Size x TAD

Prepost x Road Type x Driver Age

Style x Accident Type x Driver Age

Style x Accident Type x City Size

Style x Accident Type x TAD

Texas 1972

LR x *

0.46*

11.45

19.15*

25.97

-

-

10.82

15.30

17.01

-

378.95

28.15

-

-

-

65.34

1,043.17

12.39*

-

29.49

36.17

-

-

-

-

-

-

27.14

13.31

-

df

1

2

2

2

-

-

2

2

2

-

4

4

-

-

-

2

2

2

-

-

4

4

-

-

-

-

-

-

4

4

-

Prob.

0.496

0.003

0.000

0.000

-

-

0.004

0.000

0.000

-

0.000

0.000

-

-

-

0.000

0.000

0.002

-

-

0.000

0.000

-

-

-

-

-

-

0.000

0.010

-

Texas 1973

LRxJ

0.26*

-

11.57

32.54

8.53

-

-

17.17

1.95

2.23

-.

13.23

184.11

-

16.54

-

743.34*

16.07*

0.42

-

-

-

-

27.52*

3.48

-

-

15.17*

-

-

-

df

1

-

2

2

2

-

-

2

2

2

-

4

4

-

4

-

2

2

2

-

-

-

-

4

4

-

-

4

-

-

-

Prob.

0.608

-

0.003

0.000

0.014

-

-

0.000

0.378

0.327

-

0.001

0.000

-

0.002

-

0.000

0.000

0.812

-

-

-

-

0.000

0.480

-

-

0.004

-

-

-

Texas 1974

LR X2

13.40*

18.10

-

13.05

-

4.07

-

-

-

-

205.82

-

-

39.63

-

14.33

-

5.32*

-

4.69

-

-

41.90

-

-

57.92

38.10

-

-

-

4.05

df

1

2

-

2

-

2

-

-

-

-

4

-

-

4

-

2

• •

2

-

2

-

-

4

-

-

4

4

-

-

-

4

Prob.

0.000

0.000

-

0.002

-

0.131

-

-

-

-

0.000

-

-

0.000

-

0.001

-

0.070

-

0.096

-

-

0.000

-

-

0.000

0.000

-

-

-

0.400

Effect is specified directly in the model.

B-7



TABLE R-3 (Concluded)

Effect

Style x City Size x Road Type

Style x City Size x Driver Age

Style x Road Type x Driver Age

Accident Type x Driver Age x City Size

City Size x Road Type x Driver Age

City Size x Accident Type x TAD

I n j u r y x f r e p o s t x Accident Type x C i t y Size

I n j u r y x Prepost x C i t y Size x Dr iver Age

I n j u r y x Prepost x C i t y Size x TAD

I n j u r y x Prepost x Accident Type x TAD

I n j u r y x S ty le x Accident Type x C i t y Size

I n j u r y x S ty le x Dr iver Age x C i ty Size

I n j u r y x S ty le x C i t y Size x Road Type

I n j u r y x S ty le x Road Type x Dr iver Age

I n j u r y x C i t y Size x Road Type x Dr iver Age

I n j u r y x C i ty Size x Accident Type x TAD

Prepost x Sty le x Accident Type x Dr iver Age

Prepost x Sty le x Accident Type x TAD

Prepost x C i t y Size x Accident Type x TAD

Sty le x C i t y Size x Road Type x Dr iver Age

I n j x S ty le x C i ty Size x Rd Type x Dr Age

I n j x Prepost x C i ty Size x Ace Type x TAD

SUMMARY OF MODEL

Texa

-

61 ; 38

-

17.25*

-

-

10.13*

-

-

-

12.66*

10.97*

-

-

-

11.05*

-

-

-

-

-

93.47

s 197?,

df

-

-

8

-

-

4

-

-

-

4

4

-

-

-

4

-

-

-

-

-

102

Prob.

-

0.100

-

HTo28

-

-

0.038

-

-

-

0.013

0.027

-

-

-

-

0.026

-

-

-

-

-

0.7149

Texas 19/3

18.94

89.25

4

4

59.55 | 4

84.74 j 8

" J

, " ___J. 1...

11.68* 4

•

. :- - L; .
2.45 I 4

5.87

0.62

11.77

-

-

-

18.15

17.13*

82.05

4

4

8

-

-

-

8

8

-

74

Prob.

0.001

0.000

0.000

n.ooo

•-

-

-

0.020

-

-

0.6B4

0.209

0.960

0.162

-

-

-

0.020

0.029

-

0.2440

Yexas 1974

LR x2 T df

1 "
j -

t

• • : • •

510.98 » 8

6.91

-

6.31

2.00

-

-

10.05

-

10.60*

7.20

-

-

17.95*

9S.46

4

-

4

4

-

-

-

-

8

-

4

8

-

a

80

Prob.

-

-

0.000

0.141

-

0.177

0.736

-

-

-

0.262

-

0.032

0.515

-

0.022

0.1144

Effect is specified directly in the model.
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TABLE B-4
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE

THREE INJURY DICHOTOMIES NEW YORK 1974 DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Rd Cl

Injury x Age

Injury x Mfg

Prepost x Style

Prepost x Rd Cl

Prepost x Age

Prepost x Weight

Style x Rd Cl

Style x Age

Style x Mfg

Rd Cl x Age

Rd Cl x Mfg

Age x Mfg

Injury x Prepost x Style

Injury x Prepost x Rd Cl

Injury x Prepost x Mfg

Injury x Style x Rd Cl

Injury x Style x Age

Injury x Rd Cl x Age

Prepost x Style x Rd Cl

Prepost x Style x Age

Prepost x Style x Mfg

Prepost x Rd Cl x Age

Prepost x Rd Cl x Mfg

Prepost x Age x Mfg

Style x Rd Cl x Age

Style x Rd Cl x Mfg

Style x Age x Mfg

Prepost x Style x Rd Cl x Mfg

Prepost x Style x Age x Mfg

SUMMARY OF MODEL

KA vs BCO

LR x2

95.59

23.85

123.51*

57.11*

17.26

879.34

56.98

260.75

49.69

195.16

1579.48

333.28

635.39

144.86

113.69

6.64*

-

7.67*

-

-

-

2.45

114.30

111.25

17.80*

9.26

12.29

23.69*

15.19

9.65

13.00*

13.70*

138.49

df

1

.1

2

2

2

1

2

2

2

2

2

2

4

4

4

1

-

2

-

-

-

2

2

2

4

4

4

4

4

4

4

4

132

Prob.

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.010

-

0.022

-

-

-

0.029

0.000

0.000

0.001

0.055

0.015

0.000

0.004

0.047

0.011

0.008

0.3321

KAB vs CO

LR x2

209.79

47.95

274.18

162.51

70.39

879.34

56.98

260.75

49.69

195.16

1579.84

333.28

635.39

144.86

113.69

9.99*

-

15.12*

8.67*

10.40*

-

2.45

114.30

111.25

17.80*

9.26

12.29

23.69*

15.19

9.65

13.00*

13.70*

133.98

df

1

1

2

2

2

1

2

2

2

2

2

2

4

4

4

1

-

2

2

2

-

2

2

2

4

4

4

4

4

4

4

4

128

Prob.

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.002

-

0.001

0.013

0,006

-

0.294

0.000

0.000

0.001

0.055

0.015

0.000

0.004

0.047

0.011

0.008

0.3409

KABC vs 0

LR x2

137.46

55.32

159.54

95.39*

57.36

885.18

58.18

265.65

50.80

198.05

1582.21

333.61

638.11

144.14

115.88

5.92*

9.68*

10.31*

-

-

9.61*

2.42

113.75

112.87

17.05*

9.14

12.87

23.49*

15.35

10.22

13.33*

13.85*

141.47

df

1

1

2

2

2

1

2

2

2

2

2

2

4

4

4

1.

2

2

-

-

4

2

2

2

4

4

4

4

4

4

4

4

126

Prob.

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.015

0.008

0.006

-

-

0.048

0.298

0.000

0.000

0.002

0.058

0.012

0.000

0.004

0.037

0.010

0.008

0.1637

Effect is specified directly in the model.
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TABLE B«5
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE

INJURY DICHOTOMY KA vs BCO NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Weight

Injury x Est Speed

Injury x Sex

Prepost x Style

Prepost x Weight

Prepost x Mfg

Prepost x Est Speed

Prepost x Sex

Style x Weight

Style x Mfg

Style x Est Speed

Style x Sex

Weight x Mfg

Weight x Est Speed

Weight x Sex

Mfg x Est Speed

Sex x Mfg

Injury x Prepost x Style

Injury x Weight x Est Speed

Prepost x Style x Weight

Prepost x Style x Mfg

Prepost x Style x Est Speed

Prepost x Weight x Mfg

Style x Weight x Mfg

Prepost x Style x Sex

Prepost x Weight x Sex

Prepost x Sex x Mfg

Style x Weight x Sex

Style x Sex x Mfg

Weight x Sex x Mfg

Prepost x Style x Weight x Mfg

Style x Weight x Sex x Mfg

SUMMARY OF MODEL

North Carolina 1973

LR x 2

11.54

0.98

17.34

476.51

-

71.20

1020.65

711.23

21.13

-

2757.12

217.35

88.64

-

3684.54

28.88

-

20.34*

-

5.79*

9.99*

82.32

25.94

6.00*

201.70

123.11

-

-

-

-

-

-

75.99*

-

162.56

df

1

1

2

2

-

1

2

2

2

-

2

2

2

-

4

4

-

4

-

1

4

2

2

2

4

4

-

-

-

-

-

-

4

-

152

Prob.

0.001

0.322

0.000

0.000

' -

0.000

0.000

0.000

0.000

-

0.000

0.000

0.000

-

0.000

0.000

-

0.000

»

0.016

0.041

0.000

0.000

0.050

0.000

0.000

-

-

-

-

-

-

0.000

-

0.264

North Carolina

LR x2

10.34

1.04

44.87*

-

-

117.65

1272.48

535.10

-

-

2493.78

186.11

-

-

4000.89

-

-

-

-

1.93*

-

72.51

81.27

-

214.94

266.54

-

-

-

-

-

88.20*

-

34.49

df

1

1

2

-

-

1

2

2

-

-

2

2

-

-

4

-

-

-

-

1

-

2

2

4

4

-

-

-

-

-

-

4

-

30

1974

Prob.

0.001

0.307

0.000

-

-

0.000

0.000

0.000

-

-

0.000

0.000

-

-

0.000

-

-

-

-

0.165

-

0.000

o.ooo

-
0.000

0.000

-

-

-

-

-

0.000

-

0.262

North Carolina 1975

LR x 2

6.07

1.71

17.46*

-

4.00*

93.19

1646.50

566.95

66.08

2304.72

185.00

-

28.93

4405.18

-

27.74

-

1.73

1.75*

-

19.51

46.57

-

290.84

275,29

19.96*

6. ?5*

31.07*

20.16

17.03

10.06

78.61*

20.74*

88.83

df

1

1

2

-

1

1

2

2

-

1

2

2

-

1

4

-

2

-

2

1

-

2

2

-

4

4

1

2

2

2

2

4

A

4

77

Prob.

0.018

0.192

0.000

-

0.046

0.000

0.000

0.000

-

0.000

0.000

0.000

-

0.000

0.000

-

0.000

-

0.421

0.187

-

0.000

0.000

0.000

0.000

0.000

0.044

0.000

0.000

0.000

0.039

0.000

0.000

0.168

Effect is specified directly in the model.
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TABLE B-6
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE

INJURY DICHOTOMY KAB vs CO NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Weight

|Injury x Mfg

Injury x Est Speed

Injury x Sex

Prepost x Style

Prepost x Weight
g
iPrepost x Mfg

Prepost x Est Speed

Prepost x Sex

Style x Weight

Style x Mfg

Style x Est Speed

Style x Sex

Weight x Mfg

Weight x Est Speed

Weight x Sex

Mfg x Est Speed

Sex x Mfg

Injury x Prepost x Style

Injury x Prepost x Weight I

Injury x Prepost x Est Speed

Injury x Weight x Est Speed

Injury x Weight x Mfg |

Injury x Weight x Sex

Injury x Sex x Mfg

Prepost x Style x Weight j

Prepost x Style x Mfg

Prepost x Weight x Mfg

Prepost x Weight x Est Speed

Prepost x Style x Sex

Prepost x Sex x Mfg

North Carolina 1973

LR x2

30.98

11.27

69.27

-

898.49

-

71.18

1020.65

711.25

21.13

-

2757.17

217.37

88.65*

-

3684.57

28.88

-

20.32'

-

0.47'

1.05

1.72

2.69

-

-

-

82.30

25.94

201.71

4.73

-

-

df

1

2

-

2

-

1

2

2

2

-

2

2

2

-

4

-

4

-

1

2

2

4

-

-

-

2

2

4

4

-

-

Prob.

0.000

0.001

0.000

-

0.000

-

0.000

0.000

0.000

0.000

-

0.000

0.000

0.000

-

0.000

0.000

-

0.000

-

0.494

0.591

0.423

0.611

-

-

-

0.000

0.000

0.000

0.316

-

-

North Carolina 1974

LR x2

32.57

22.17

119.35

18.36

-

-

117.65

1272.48

535.10

-

-

2493.78

186.11

-

-

4000.89

-

-

-

-

6.87*

-

-

-

10.65*

-

-

72.51

81.27

214.94

-

-

df

1

1

2

2

-

-

1

2

2

-

-

2

2

-

-

4

-

-

-

-

1

-

-

-

4

-

-

2 !

2

4

-

-

-

Prob.

0.000

0.000

0.000

0.000

-

-

0.000

0.000

0.000

-

-

0.000

0.000

-

-

0.000

-

-

-

-

0.009

-

-

-

0.031

-

-

0.000

0.000

0.000

-

-

-

North Carolina 1975

LR x2

25.71

4.11

79.53

26.00

-

45.97

93.19

1646.52

566.97

-

66.08

2304.74

185.02

-

28.92

4405.21

-

27.73

-

1.73

2.32*

8.81*

-

-

13.58

2.51

7.93

19.50

46.58

290.85

-

19.96*

31.06*

df

1

1

]

2

-

1

1

2

2

-

1

2

2

-

1

4

-

2

-

2

1

2

-

-

4

2

2

2

2

4

-

1

2

Prob.

0.000

0.043

0.000

0.000

-

0.000

0.000

0.000

0.000

-

0.000

0.000

0.000

-

0.000

0.000

-

0.000

-

0.421

0.127

0.012

-

-

0.009

0.285

0.019

0.000

0.000

0.000

-

0.000

0.000

•Effect is specified directly in the model.
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TABLE B-6 (Continued)

Effect

Style x Weight x Mfg

Style x Weight x Sex

Style x Sex x Mfg

Weight x Sex x Mfg

Injury x Prepost X Wt x Est Speed

Prepost x Style x Weight x Mfg

Injury x Weight x Sex x Mfg

Style x Weight x Sex x Mfg

SUMMARY OF MODEL

North Carolina

LR X2

123.11

-

-

-

11.33*

75.98*

-

-

161.69

df

4

-

-

-

4

4

-

-

142

1973

Prob.

0.000

-

-

-

0.023

0.000

-

-

0.124

North Carolina

LR x2

266.64

-

-

-

-

88.20*

-

29.60

df

4

-

-

-

4

-

-

24

1974

Prob.

,. ,
0.000

-

-

-

-

0.000

-

-

0.198

North Ca

LR X2

275.27

20.16

17.05

10.06

-

78,60*

12.34*

20.74*

b7.07

rolina 1975

df"T~Prob.

4

2

2

4

4

4

4

63

0.000

0.000

0.000

0.039

-

0.000

0.015

0.000

0.400

*Effect is specified directly in the model.
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TABLE B-7
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE

INJURY DICHOTOMY KABC vs 0 NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Weight

Injury x Est Speed

Injury x Sex

Injury x Mfg

Prepost x Style

Prepost x Weight

Prepost x Mfg

Prepost x Est Speed

Prepost x Sex

Style x Weight

Style x Mfg

Style x Est Speed

Style x Sex

Weight x Mfg

Weight x Est Speed

Weight x Sex

Mfg x Est Speed

Sex x Mfg

Injury x Prepost x Style

Injury x Prepost x Mfg

Prepost x Style X Weight

Prepost x Style x Mfg j

Prepost x Style x Est Speed

Prepost x Weight x Mfg

North Carolina 1973

LR X2

24.17

5.11

70.55*

918.70*

-

-

71.18

1020.65

711.25

21.13

-

2757.17

217.34

88.65
i , ,

3684.57

28.88*

-

20.32*

-

2.01*

-

82.30

25.94

df

1

1

2

2

-

-

1

2

c.

I

-

2

c

t

-

4

4

-

4

-

1

-

2

2

6.00*1 2

201.71 ! 4

i '
Prepost x Style x Sex ! - {

Prepost x Sex x Mfg

Style x Weight x Mfg

Style x Weight X Sex

Style x Sex x Mfg

Weight x Sex x Mfg

Prepost x Style x Weight x Mfg

Style x Weight x Sex x Mfg

SUMMARY OF MODEL

•!

123.11

-

-

-

75.98*i

j

174.60 '

-

4

-

-

-

4

-

156

Prob.

0.000

0.024

0.000

0.000

-

-

0.000

0.000

0.000

0.000

-

0.000

0.000

0.000

-

0.000

0.000

-

0.000

-

0.157

-

0.000

0.000

0.050

0.000

-

-

0.000

-

-

-

0.000

-

0.147

North Carolina 1974

LR x2

24.29

14.94

109.44*

-

-

-

117.65

1272.48

535.10

-

-

2493.78

186.11

-

-

-

4000.89

-

-

-

6.96 *

-

72.51

81.27

-

214.94

-

*

266.64

I
-

j

df

1

1

2

-

-

-

}

2

2

-

-

2

2

-

-

-

4

-

-

-

1

-

2

2

-

4

-

-

4

-

-

-

88.20* } 4

-

29.51 \ 30

Prob.

0.000

0.000

0.000

-

-

-

0.000

0.000

0.000

-

0.000

0.000

-

-

-

0.000

-

-

-

0.008

-

0.000

0.000

-

0.000

-

-

0.000

-

-

-

0.000

-

0.491

North Carolina 1975

LR x2

14.97

6.08

75.72*

244.97*

38.36

93.19

1646.52

566.97

~

66.08

2304.74

185.02

-

28.92

4405.21

-

27.73

-

1.74

df

•

~

2

2

2

2

4

-

2

-

-

0.061 1

7.65*j 2

19.50

46.58

-

290.85

19.96*

31.06*

275.27

20.16

17.05

10.06

78.60*

20.74*

76.34

2

2

-

4

1

2

4

2

2

4

4

4

75

Prob.

0.001

0.014

0.000

0.000

0.000

0.000

0.000

0.000

•

0.000

0.000

0.000

-

0.000

0.000

-

0.000

-

0.421

0.811

0.022

0.000

0.000

-

0.000

0.000

0.000

0.000

0.000

0.000

0.039

0.000

0.000

0.435

Effect is specified directly in the model.
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TABLE B-8

SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE
INJURY DICHOTOMY KA vs BCO MODEL YEARS 1965-1971

TEXAS DRIVfRS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Accident Type

Injury x Driver Age

Injury x City Size

Injury x Road Type

Injury x TAD

Prepost x Style

Prepost x Accident Type

Prepost x Driver Age

Prepost x City Size

Prepost x Road Type

Prepost x TAD

Style x Accident Type

Style x Driver Age

Style x City Size

Style x Hoad Type

Style x TAD

Accident Type x Driver Age

Accident Type x City Size

Accident Type x TAD

City Size x Road Type

City Size x Driver Age

City Size x Accident Type

City Size x TAD

Road Type x Driver Age

Texas
.. _ .. .

ui x2 j
71.47

0.0

1,198.00

3.59*

862.73

-

-

755.43

276.04

398.59

34.56

-

-

107.44

9,740.99

395.12

-

463.41

628.48

-

-

539.23

-

— — — — —

1972

1

1

2

2

2

___

1

2

2

2

-

2

?•

2

-

-

4

4

-

4

j ^ Texas 1973

'rob. F LR X
2 j df jprob.

0.000

1.000

0.000

0.166

0.000

-

-

0.000

0.000

0.000

O.000

-

0.000

0.000

0.000

-

0.000

0.000

-

-

0.000

39.63

0.20

901.15

331.06

303.77

305.59

14.36

70.68

-

-

7,477.56

322.24

5.10

-

-

-

15,475.01

644.73

-

-

95.31

1

1

-

-

2

2

0.000

0.652

-

0.000

0.000

f
i I o.ooo

1
-

2 0.000

2

2

-

-

2

2

2

-

-

-

4

4

-

4

0.001

0.000

-

0.000

0.000

0.047

-

-

0.000

0.000

-

0.000

Toxas

I.R -;_''-

49.29

0. H6

835.89

464.02

4,161.54

681.56

93.64

23.50

2.80

118.40

-

1971

df

1

1

Proli. ]

O.OOO

o.?,;;:-!

u. ooo

2 0.000

. j .. 1
2

1

2

0.000

0.000

0 000 j

0,000

0.24/

. . . . -
2 1 O.O(H)
-

235.44 j 2

-

110.61*

-

4,003.20

-

427.76

1,793.46

-

-

2

-

4

4

4

1 -

0.000

0.000

-

fl. 000

!

0.000

O.UliO ;

Effect is specified directly in the model.
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TABLE R-8 (Continued)

Effect

Injury x Prepost x Style

Injury x Prepost x City Size

Injury x Prepost x Accident Type

Injury x Prepost x TAD

Injury x Style x Accident Type

Injury x Style x City Size

Injury x Accident Type x City Size

Injury x Accident Type x TAD

Injury x City Size x Road Type

Injury x City Size x Accident Type

Injury x City Size x TAD

Prepost x Style x Accident Type

Texas 1972

L R x 2

0.42*

-

-

-

1.36

7.09

179.82

-

-

-

-

29.14

Prspost x Style x Driver Age '• 280.18*

Prepost x Style x City Size i 7.23*

Prepost x Accident Type x Driver Age ', 12.56*

Prepost x Accident Type x TAD '.

Prepost x City Size x Road Type j

Prepost x City Size x Accident Type ' 17.13*

Prapost x City Size x TAD -

Style x Accident Type x Driver Age ! 20.51*

Style x Accident Type x City Size

Style x Driver Age x City Size

Style x City Size x Road Type

City Size x Road Type x Driver Age

City Size x Accident Type x TAD

Injury x Style x Accident Type x City Size

Injury x Prepost x Accident Type x TAO

SUMMARY OF MODEL

9.54

1 41.69*

-

-

-

17.81*

-

147.04

df

1

-

-

-

2

2

4

-

-

-

-

2

2

2

4

-

-

4

-

4

4

4

-

-

-

4

-

134

Prob.

0.518

-

-

-

0.507

0.029

0.000

-

Texas 1973

LRx2

0.06*

17.93*

-

-

-

-

-

-

84.48*

-

0.000 j

0.000

0.267

0.014

-

-

0.002

-

0.000

0.049

0.000

-

-

-

0.001

-

0.2083

132.49

12.57*

-

-

13.10*

-

-

-

-

65.71*

17.98*

41.74*

-

-

-

148.72

df

1

2

-

-

-

-

-

-

4

-

-

-

2

2

-

-

4

-

-

-

-

4

4

8

-

-

144

Prob.

0.804

0.000

-

-

-

-

-

-

Texas 1974

LR X2

0.14*

-

2.78

7.59

6.35*

-

-

108.32

o.ooo !
-

-

-

0.000

0.002

-

-

o.on

-

-

-
0.000

0.001

0.000

-

-

-

0.3766

123.71*

69.86*

8.55*

-

6.90*

-

23.03

-

13.13*

12.08*

-

-

-

-

-

286.51*

••

10.94*

132.00

df

1

-

2

2

9

-

-

4

-

4

4

2

-

2

-

4

-

4

4

-

-

-

-

-

8

-

4

126

Prob.

0.705

-

Q.250

0.022

0.042

-

-

0.000

-

0.000

0.000

0.014

-

0.032

-

0.000

-

0.011

0.017

-

-

-

-

-

0.000

0.027

0.3393

Effect is specified directly in the model.
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TABLE B-9
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE

INJURY DOCHOTOMY KAR vs CO MOnEL YEARS 1965-1971
TEXAS DRIVERS-ONLY SAMPLE

Effect

Injury x Prepost

Injury x Style

Injury x Accident Type

Injury x Driver Age

Injury x City Size

Injury x Road Type

Injury x TAD

Prepost x Style

Prepost x Accident Type

Prepost x Driver Age

Prepost x City Size

Prepost x Road Type

Prepost x TAD

Style x Accident Type

Style x Driver Age

Style x City Size

Style x Road Type

Style x TAD

Accident Type x Driver Age

Accident Type x City Size

Accident Type x TAD

Driver Age x City Size

City Size x P.oad Type

City Size x Accident Type

City Size x TAD

Road Typg x Driver Age

Injury x Prepost x Style

Injury x Prepost x City Size

Injury x Prepost x Driver Age

Texa

LR x*

118.91

5.65

2,993.90

1.55

1,054.67

-

-

755.43

276.04

39S.59

34.56

-

-

107.44

9,740.99

395.11

-

-

463.41

628.48

-

539.23

-

-

-

-

0.14*

15.99*

-

, 1972

df

1

1

2

2

2

-

-

1

2

2

2

-

-

2

2

2

-

-

4

A

-

-

-

-

-

1

2

-

Prob.

0.000

0.017

0.000

0.461

0.000

-

0.000

0.000

0.000

0.000

-

-

0.000

0.000

0.000

-

-

0.000

0.000

-

0.000

-

-

-

-

0.707

0.000

-

Texas

LR X
Z

128.23

20.46

-

1.05

878.27

375.81

-

-

305.59

14.86

14.06

^~ 76.68

-

-

7,477.56

322.24

6.10

-

-

-

-

644.73

15,475.01

-

-

95.30

0.68*

19.80*

11.98*

1973

df

1

1

-

2

2

2

-

-

2

2

2

2

-

-

2

2

2

-

-

-

4

a

-

-

4

1

2

2

Prob.

0.000

0.000

-

0.591

0.000

0.000

-

-

0.000

0.001

0.001

0.000

-

-

0.000

0.000

0.048

-

-

-

-

0.000

0.000

-

-

0.000

0.409

0.000

0.002

Texas
_ _ _ _ _

113.21

12.90

3,159.08

-

505.63

-

681.56

93.64

-

22.50

-

-

2.30

-

-

235.44

-

110.61*

-

-

4,003.20

-

427.75

1,793.39

-

7.93*

12.41*

-

1974

df

1

1

2

1

2

-

1

2

-

2

-

2

-

2

-

2

-

-

4

-

-

4

4

-

1

2

-

Prob. |

0.000

0.000

0.000

1

0.000

0.000

0.000

o.oon

-

0.247

-

-

0.000

-

0.000

-

-

0.000

-

-

0.000

0.000

0.005

0.002

-

Effect is specified directly in the model.
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TABLE B-.9 (Continued)

Effect

Injury x Style x Accident Type

Injury x Style x Driver Age

Injury x Style x City Size

Injury x Accident Type x City Size

Injury x Accident Type x TAD

Injury x Driver Age x City Size

Injury x City Size x Road Type

Injury x City Size x Accident Type

Injury x City Size x TAD

Injury x Road Type x Driver Age

Prepost x Style x Accident Type

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x Accident Type x Driver Age

PreDOst x Accident Type x City Size

Prepost x Accident Type x TAD

Prepost x City Size x Road Type

Prepost x City Size x Accident Type

Style x Accident Type x Driver Age

Style x Accident Type x City Size

Style x Driver Age x City Size

Style x City Size x Road Type

City Size x Road Type x Driver Age

City Size x Accident Type x TAD

Injury x Style x Accident Type x City Size

SUMMARY OF MODEL

Texas 1972

L R X
2

9.27

5.86*

10.02

368.70

-

28.43*

-

-

-

-

29.14*

280.18*

7.23*

12.56*

17.13*

-

-

-

20.51*

9.54

41.69*

-

-

-

12.78*

130.56

df

2

2

2

4

-

4

-

-

-

-

2

2

2

4

4

-

-

-

4

4

4

-

-

-

4

126

Prob.

0.010

0.053

0.007

0.000

-

0.000

-

-

-

-

0.000

n.ooo

0.027

0.014

0.002

-

-

-

0.000

n.049

0.000

-

-

-

0.012

0.3722

Texas 1973

LRx2

-

9.77*

-

-

-

116.13*

-

-

19.58*

-

132.49*

12.57*

-

-

-

13.10*

-

-

-

65.71*

17.98*

41.74*

-

-

146.17

df

-

2

-

-

-

-

2

-

-

4

-

2

2

-

-

-

4

-

-

-

4

8

-

-

134

Prob.

-

0.008

-

-

-

-

0.000

-

-

0.001

-

0.000

0.002

-

-

-

o.on

-

-

i.ono

1.301

0.000

-

-

0.2228

Texas 1974

LR x 2

9.15*

-

-

-

154.15*

-

-

195.01*

41.52*

-

8.55*

-

6.92*

-

-

23.03*

-

13.12*

-

-

-

-

-

286.51*

-

155.25

df

2

-

-

-

4

-

-

4

4

-

2

-

2

-

-

4

-

4

-

-

-

-

-

8

-

136

Prob.

0.010

-

-

-

0.000

-

-

0.000

0.000

-

0.014

-

0.031

-

-

0.000

-

o.on

-

-

-

-

-

0.000

-

0.1237

Effect is specified dirsctly in the model.
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TABLE R-10
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODFL F

INJURY DICHOTOMY KABC vs CO MODEL YEARS 1965
TEXAS DRIVERS-ONLY SAMPLE

EFFECTS FOR THE

Effect

Injury x Prepost

Injury x Style

Injury x Accident Type

Injury x Driver Age

Injury x City Size

Injury x Road Type

Injury x TAD

Prepost x Style

Prepost x Accident Type

Prepost x Driver Age

Prepost x City Size

Prepost x Road Type

Prepost x TAD

Style x Accident Type

Style x Driver Age

Style x City Size

Style x Road Type

Style x TAD

Accident Type x Driver Age

Accident Type x City Size

Accident Type x TAD

Driver Age x City Size

City Size x Road Type

City Size x Accident Type

City Size x TAD

Road Type x Driver Age

Injury x Prepost x Style

Injury x Prepost x Accident Type

Injury x Prepost x City Size

Injury x Style x Accident Type

Injury x Style x Driver Age

Injury x Style x City Size

Injury x Style x Road Type

Injury x Accident Type x City Size

Injury x Accident Type x TAD

Texas 1972

I-H x2 J~^ f

115.34

11.29

2,932.70

4.70

944.24

-

-

755.43

276.04

398.59

34.56

-

107.44

9,740.99

395.11 n

-

463.46

523.48

-

539.23

-

-

-

0.02

1.93

10.81

5.96

9.51*

19.18

-

277.63

— ...n—,. -

1

1

2

2

2

-

-

1

2

2

-

-

2

2

2

-

4

4

-

4

-

1

2

2

1

2.

-

4

-

Prob.

0.000

0.001

0.000

0.095

0.000

-

-

0.000

0.000

0.000

0.000

-

-

0.000

0.000

0.000

-

-

0.000

0.000

0.000

-

-

0.890

0.380

0.004

0.051

0.009

0.000

••

0.000

-

Texas

LR X
2

96.50

19.54

-

1.15

726.86

234.22

803.77

-

305.59

14.86

78.63

-

-

7,177.56

322.24

5.10

-

-

-

-

644.73

15,475.01

-

95.31

3.09*

-

13.06*

10.71

1.30

3.4S

-

-

1973

df

1

1

-

2

2

2

-

1

2

2

-

-

2

2

2

-

-

-

-

4

4

-

-

4

"I

-

2

2

2

2 .

-

-

Prob.

0.000

0,000

-

0.563

0.000

0.000

-

0.000

-

0.000

^.001

0.000

-

-

0.000

0.000

0.047

-

-

-

-

o.noo

0.000

-

0.000

0.07S

-

0.002

-

0.005

0.521

0.178

-

Texa;

LR x 2 j

67.96

11. 18

2,981.45

-

476.94

-

13,987.60

681.56

93.64

23.50

-

2.80

118.40

-

235.44

-

110.6V*

-

-

4,003.20

-

-

427.76

1,793.39

-

r;.oz*

-

7.35*

-

-

149.11 *

1974

df

1

1

2

-

2

-

™1

1

2

r~
z
-
2

2

-

2

-

7.

-

4

-

4

4

1

-

2

-

-

Prob,

0.000

0.00!

0.000

-

0,000

0,000

0,000

0.000

-

0.000

0.247

0.000

-

0.000

-

0.000

•

0. (1(10

-

-

0.000

0.000

0.1)14

0.025

-

4 0.000

Effect is specified directly in the model.
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TABLE B-10 (Continued)

Effect

Injury x Driver Age x City Size

Injury x City Size x Road Type

Injury x City Size x Driver Age

Injury x City Size x Accident Type

Injury x City Size x TAD

Injury x Road Type x Driver Age

Prepost x Style x Accident Type

Prepost x Style x Driver Age

Prepost x Style x City Size

Prepost x Accident Type x Driver Age

Prepost x Accident Type x City Size

Prepost x Accident Type x TAD

Prepost x City Size x Road Type

Prepost x City Size x Accident Type

Style x Accident Type x Driver Age

Style x Accident Type x City Size

Style x Driver Age x City Size

Style x City Size x Road Type

Style x Road Type x Driver Age

City Size x Road Type x Driver Age

City Size x Accident Type x TAD

Injury x Prepost x Style x Accident Type

Injury x Prepost x Style x City Size

Injury x Prepost x Ace. Type x City Size

Injury x Style x Accident Type x City Size

Injury x Style x City Size x Road Type

Injury x Style x City Size x Driver Age

Injury x Style x Road Type x Driver Age

Injury x City Size x Road Type x Driver Age

Prepost x Style x Accident Type x City Size

Style x City Size x Road Type x Driver Age

In j . x Prepost x Style x Ace.Type x City Siz

In j . x Style x City Size x Rd. Type x Dr.Age

SUMMARY OF MODEL

Texas 1972

L R x 2

23.88*

-

-

-

-

-

29.14

280.18*

7.23

12.56*

17.13

-

-

-

20 .51*

9.54

41.59*

-

-

-

-

0.41

1.85

4.35

8.09

-

-

-

-

2.77

-

10.81*

-

119.59

df

4

-

-

-

-

-

2

2

2

4

4

-

-

-

4

4

4

-

-

-

-

2

2

4

4

-

-

-

-

4

-

4

-

108

Prob.

0.000

-

-

-

-

-

0.000

0.000

0.027

0.014

0.002

-

-

-

0.000

0.049

0.000

-

-

-

-

0.S14

0.397

0.359

0.088

-

-

-

-

0.597

-

0.029

-

0.2079

Texas 1973

LRX
2

-

122.15

12,61

-

-

11.51

-

132.49*

12.57*

-

-

-

13.09*

-

-

-

65.71

17.98

17.67

41.74

-

-

-

-

-

3.01

2.80

3.15

10.15

-

12.57

-

20.33*

92.81

df

-

4

4

-

-

4

-

2

2

-

-

-

4

-

-

-

4

4

4

8

-

-

-

-

-

4

4

4

8

-

8

-

3

88

Prob.

-

0.000

0.013

-

-

0.021

-

0.000

0.002

-

-

-

o.on

-

-

-

0.000

0.001

0.001

0.000

-

-

-

-

-

0.556

0.591

0.533

0.255

-

0.128

-

0.009

0.3422

Texas 1974

LR x z

-

-

-

150.86*

32.97*

-

8.55*

-

6.90*

-

-

23.03*

-

13.12*

-

-

-

-

-

-

286.51*

-

-

-

-

-

-

-

-

-

-

-

-

148.45

df

-

-

-

4

4

-

2

-

2

-

-

4

-

4

-

-

-

-

-

-

3

-

-

-

-

-

-

-

-

-

-

-

-

138

Prob.

-

-

-

0.000

0.000

-

0.014

-

0.032

-

-

0.000

-

0.011

-

-

-

-

-

-

0.000

-

-

-

-

-

-

-

-

-

-

-

-

0.2566

Effect is specified directly in the model.
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APPENDIX C

SUMMARY OF EFFECTIVENESS RESULTS

FOR OBSERVED UNADJUSTED

STATE MASS ACCIDENT DATA



TABLE C-l

UF F M V S 3 ?U* I: .f-1 IS \ I V t N F S S S T U D Y USING
19 IP TfcX A5

ibStUvF-Df Hu T A D J U S T E D
TOTAL C A S E S •

INJURY
CATfGUHY

0 + 1*0

C + 0

K+A+U+C
0

K+A+B+t+0

f
1
1

1
1

1
1

1
1

1

PKE

iogob

31001

1

)
1

1
1

f
1

1

d - t>

X 1

0.6 |
IB,a i

1.9 I
t ?,5 )

Ib'.l 1

19.4 1

INJURY nisi

POST

1131

39S5
51663

497?0

5564S

X

0,7

38)«

3,7
31.1

34,8

r n i B U T i O N S

PWF:

37638

35207

332"

3A803

4 -

1 *

1 0.7
123,6

1 2.3
IP2.0

1 3.1
l»l,2

184.3

OOUR

1

1
1

1
1

1
1

1

PU8T

33554

3305
30936

34841

1 X

1 0,4
121,0

1 1.4

1 2.1
119,4

l?1.4

1
1
1

1
1

1
1

1
1

1

ROW
TOTAL

3979
155714

13677
146816

1A484
141869

159693

1

1

1
1

1

1
1

1

NOW
PCT

2.5
97.3

e.t
91.9

H.b
88,5

100,0

1
INJURY |

CATEttflRIES 1

K +A )

EFFECTIVENESS VALUES

EFFECTIVENESS
VALUE

-3,23
-?,?9

1

I DEVIATION

1 6.CS
1 3.58
1 2,90

(PERCENT)

1 95X CONFIDENCE

1

1
1
1

FROM

-4,87
-9.11

1

1
1
1

INTERVAL

TO

15.09
?.64
8.47

INJURY P R U B A H I L I T 1 F 3 ( P E R C E N T )

INJUKY

cAieunnus

K + A
K + A + H
K+A+H+C

8 - OOUR

PKE 1 P O M

3 . d 1 1 ? . U 3
1 S.S^ 1 7.1b

1 5. M I m.fta

H - DOUH

PRF 1 POST

3.00 1 3,01
9.27 1 6.OB
18.7? 1 9.*5

TUT AL

8.49
fl.06

1 1 .5'!

C-l



TABLE C-2

i l l ICI fl A K V U^

\itfi JfcXAS
U» "uT AUJUtiffcLl

IOIAL CAii t i i » l

C A11 .15 U R ¥

K t A

U t t + O

u+o

K* A t t l + U
g

1
1
1

1
1

t
1

1
t

1

fat.

t m

(i "3 U '1 b

1

1
1

1
1

1
1

1

d

X

0,
l b .

1 .
1 4 .

I i .

l b .

-

b
0

b

4

Ul

1

1
1

1
1

1
1

•

HUST

lilt

bldfcb

? Jfcb

bfcOSb

I

t
1

t
1

1
1

1

Y I.-I

X

4 0 . 0

4 , 0

4 , 1

4 o , a

SI

1

1

1
1

1
1

1
1

1

hiHuru.

HKfc

it.ifii

iHti

il^O

H

1

1
1

1
1

1
1

1

8

Ii

0
l t i

»
1 7

16

, t >

#a

.a

, 5

. ^

UIIUK

1

1
1

!

i

i

PU3T

Idi
3HU03

situ
3^11

0
24

1

i \

24

%

. 4

. 0

, b

; !

1
1
1

1
1

1
I

1
1

1

HOW
TO M l ,

3667

H90?*J

18593

16190a

1

1

1
1

1

1
1

1

HOW
HCT

a . 3
97 .7

«:J
11.5
8 8 . i

100.0

t f - l -KLT lV tNtSa VALLtS ( H t K t t N T )

iNJUKV
1,* I t b O K l t S

Ktft
K + A + h

|
kl-hf LTiVtMLSS 1 STANUAKtl

VAUUfc ( U t V l A T I U N

- f a , 6 9 1 1,\1
- l .OJ 1 3,53

Siit CUNFlOtNte iNTfcHVAL

t-MOM t TU

•16,«5 I 5,07
»6,0? 1 <t,77
"Sel<* 1 ^ , 8 6

t
XNjUrtV 1

U A H b U K l t S I

K +A |
KtA+tl (
KtA+b+C I

10
11

INJU*

4.

!il
.11

(V

-

1

1
1
1

HHUbAHIL

DOUR

1 ,9ti

10,Hb

ITIfe

1

1

1
1
1

S (HtRCENT)

d

l f i

4 " Of

PHE I

,U7 !
. dB 1
, 7 0 1

pusr

1^83

1
• I

l

i
I
i

TUTAL

d.Sb

11,46

C-2



TABLE C-3

8 I I I 1 M A R Y u F F M V 3 S ? 0 7 I f F f c C 1 1 VF.NF- S S S T t i U Y U t> 1 N ̂

N U T

K J f A L « 14b449

JNJUHV
CAUGURY

K + A
a+c+o

K + A + B
c+o

K+A+B+C
U

K+A+B+L+0

1
1
1

1
1

1
1

1
1

1

PKE

SIS
17755

lot/
!MtS3

?bO3
15/67

18*70

1

1
1

1
1

1
1

t

2 - t

%

y.4
l^.i

1.3
11,2

1.7
'0.8

12.5

INJUHY OIS

JC1UH

PU8T

11B5
6590*1

«9B(<
fa?105

7554
59535

670«9

X

o.a
IS.o

3.t

5.2
«0.7

«b. a

fRIflUTIONS

1

1

1
1

1
1

1
1

1

PKE

82377

2263
20<i98

3133
19836

2?961

4 -

Q.a
15,3

1.5
M.I

2.1
13.5

15,7

onus?

t

1
1

I
I

1
I

1

PU8T

S93
37516

2377
35752

1792
30337

38129

1 X

I 0.0
125,6

1 1.6

I 2.6
O3.1

l?b.O

1
1
1

1
1

1
»

1
1

1

ROM
TOTAL

?877
143572

11471
134978

16972
129U77

1464U9

1

1

1
1

1
1

1
1

1

PCT

e.o
9a.o

7,8
li.z

11.6
Be.4

100,0

fcFFFCTIVENfc38 VALUES (PFRCENT)

INJUNY
CA|tliHMlfc3

K + A
K + A + R
K+A+H+C

1 | 95X CONFIDENCE INTERVAL

VALUt 1 UKVIATION I f-HOM I TO

-2,64 I 6.00 | -15.96 I 10.28
-lh.?O 1 4,43 1 -23.S« 1 -fl.97
-18,4/ | 3,51 | -18.23 1 -6.70

INJURY

K + A
K + A + H
K + A + H + C

INJURY

2 -

PKE

lo!ll
13.70

PBUBAIULl

ODOR

1 PUSI

1 1.77
1 7.43
1 11.2b

TIF.S

1

1

1
1
1

(PERCENT)

2
9
13

4

PRE

.51

.86

.60

-

1

1
1
1

DOOR

PUST

1

9

.56

.23

.95

1
1
1

1
1
1

TOTAL

1
7
11

.96
,8!
.59
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TABLE C-4

Ur f - H V 3 S Put Ef-f-fcC I J V E N E 8 8 fl T MD V U S I N G
1<J7'J N t h YUHK

OUSF.HvEU f NUT A D J U S T E D
TOTAL C A S E S a

INJURY
CATEGORY

K+A+B+C
0

K+A*b+C+0

1
1
1

1
1

1
1

1
1

1

PNF

IsfcO

Ib78

«<U 8

1

1
1

1
1

1
1

1

2 -

0.9
10.1

8*.3

7̂ 0

11.0

INJI

DOUR

1

1
1

1

1
1

1

CU3T

32917

J4972

H

1

1

1

1
1

1

Y n j !

%

3.3

10.5

17.8
38.2

55.7

If

1

1

1
1

1
1

1
1

1

IPUTI0N9

PHE

5176

1277

1913
36R3

.«996

1

1
1

1
1

1
1

1

n -

%

0,7

a.a
a.o

5.1
9.8

8.9

DOUR

1

1

1
1

1
1

1

PUST

658
10667

11193

1S32S

1 X

1 1,0
123*3

1
1

1
1

1

3,6
2 0 , fi

6.7
17,7

*«.q

1

1

1

1

»
1

1

TOTAL

3f><)3

81919

43406

62816

1

1

1
1

1
1

1
1

1

ROW
PCT

9411

19,0
81.0

31.3
68,7

100.0

EFFECTIVENESS VALUES (PERCENT)

JNjllHY

K + A
K + A + B
K+A+H+C

1
EFFECTIVENESS | 8TAND«HD

VALUE I DEVIATION

-27,38 1 9,fc7
-14,63 | 4..SQ
-R.31 1 3,10

99X CONFIDENCE INTERVAL

FROM 1 TO

-0J.21 1 -11.31
-Pa.00 1 -7.33
-13,39 1 -3.S3

T N J U R V (PERCENT)

- DOUR
1 N J U H Y

C A T E G O K I t S f'H IM-

OfJUR

f'HF POST T U T A L

K + A + t)
K+A+H+C

« .09

36.50

1
1
1

5
lfi
31

.Rd

.8<J

.37

T
P.B
3a

.51
• 82
,51

!
1
I

a
15

, * - •

,'18
S . , 9 8



TABLE C-5

W FMVS8 807 EFFECTIVENESS STUDY USING
1973 N, CANOLINA

QBSERVEU, NUT ADJUSTED
TOTAL CASES « 35901

1
INJUKY I

CATEGORY 1

K + A |
B+C+O I

K + A + B |
C + 0 I

K+Attt+C |
0 1

K+A+B+C+O I

PHE

135
4378

475
4oaa

'45
3/56

4bO3

2- -

1 X

1 0.3
116,9

1 1.8
115.6

I 2.9
114.3

117,4

TNJUHY OlSfRlQUTIONS

DOOR

1

1
1

I
1

1
1

1

PUST

259
10007

87J
9391

1508
6754

10262

1 *

1 1,0
136, b

1 3.4
136,3

1 5.8
133.8

139.6

PHE

126
3824

372
3578

641
3309

1990

I

1
1

1
1

1
1

1

4 - I

X

0.5
14,6

1,4
13.8

2.5
12.8

15,3

)OUH

PUST

139
7047

512
6674

946
6240

7186

1 X

1 0.5
(27,a

I 2.0
135.8

1 3,7
124.1

127.7

1
1
1

1
1

1
1

1
1

1

ROW
TOTAL

643
25256

asjo
2367i

3640
2?061

B5901

ROW
PCT

2.5
97.5

6.6
91.4

14.6
85,2

100,0

EFFECTIVENESS VALLES (PEKCEN1)

1 1
lNJOHY | EFFECTIVENESS | STANDAHO

CATEGORIES | VALUE I DEVIATION

K+A | -49,fl2 | 24,39
K+A*H | -6,75 1 9,06
K + A + B + C | -9.71 1 6,f>6

95X CONFIDENCE INTERVAL

FROM 1 TO

-69.83 1 -9.82
-21.60 1 fi.ll
-20.97 I 1,54

INJURY PRUBAH1LITIF3 (PEHCFNT)

INJUKY
CATEliOKtfcS

KtA
K + A + B
K+A+B+C

2 - DOUR

PHE I PUSl

2,7 8 1 2.48
10.55 1 8.4 9
16.54 1 14.69

4 - DDOR

PUT 1 P09T

3,19 I 1.93
9.42 1 7.12
16.23 1 13,16

TOTAL

2,49
8.61

14.63
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TABLE C-6

uK t H v a s i'Aii t . K ' t r . I i v h u r a a aTI I i )y
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K + ft 10 + L
0

1

| Hrtfc

1D0
loot ;

A HI

30/1

4( Od

1

1
1 1

1
11

1
1 1

11

i -

I .4

l . t .

Ul

1

1
1

1
1

1
1

1

IUK

t 'USI

1 (J '< fl d

to2SS
l / b l
94B5

1123b

1

1

1
1

1
1

1

y ins

x

l . u
<U.4

0,6
ib. /

lUl 'UTIf iNS

I'Mt

ioa

t)04

1

1
1

1
1

1
1

1

X

0,
1 3 ,

12 !

if:
13,

- uuuk

4
1

1

I
5

PU81

I b 1
/B79

1047

8030

1 *

1 0.

1 i,
126,

1 i .

130.

b

0
3

3

1
1

1
1

1
1

1
1

1

Ktlw
itlJAL

607

easo

4033

26S39

1

I

1
1

I

1

1

KdW
HCT

a , 3
97 ,7

6 ,5
91 ,5

15 ,2

100,0

iNJUMY

KtAtti
KtAtU+C

t F K h t l i V t N t a a VALI.E6

1
I t f t - E C T l V t N t S S
| yALUt

1 - « ! « ! X<i

aTANUAND
DEVIATION

«;a,24
1 1 , 0 7

(HtKCt.

I 95X

1

1
1

N | )

COuFiOSNCfc

FHOH )

«b|03 1

iNTtHVAU

7,38
«B,73

J.N JUK Y
CATtbl lr t l tS

K t A

K + A +11 + C

I
1
1

1
1
1

10
1 /

I N J U W

i.

PNE

In

t HHUUAblU

n UOUH

1 HU8|

1 tt',7S

T tfcS

1

1

1

t^tHCFNT)

u » or

fRE 1

ci.Ud 1
9,BO 1

lb ,91 1

MUST

u«a

S3^04

TUtAt.

15*20
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TABLE C-7

S U H M A H Y W F H V a S 2 0 7 F.HFtr. f l V F N E S S S T U D Y U S I N R
19?9 N . C A R O L I N A

0 H 8 t H V E U » NUT A D J U S l t D
TOTAL 'CA8E9 • H B 2 3 6

I CATEGORY

K + A
B + C + O

K + fr+B
C + O

K+A+HfC
0

K+A*6*C +O

1
1
1

1
1

1
1

1
1

1

PKF

9?
327 2

367
3002

600
2/69

3369

2 -

X

0.3
11.6

1.3
10,6

9!o

11.9

INJURY 018

(JOUR

1

1
1

1
1

1
1

t

PUST

254
12100

1007
11347

1923
10431

12354

1 «

t 0.9
142.9

1 3.6
140.2

1 6.6
136,9

143,8

i

I

I
i

i
i

i
i

i

IBUTK

PHF

71
3236

298

539
?758

.1297

N

1

1
1

I
I
1
f

1

8

4 -

X

0.3
11.4

1.1
10,6

1.9
9. A

ii,r

DOOR

1

1
1

1
1

1
1

1

POST

ISO
9036

711
8505

1315
78fll

9216

1

1
1

1
1

X

0.6
33.0

2.5
30,1

1 4.7
137.9

132,6

1
1
1

1
1

1
1

1
1

1

HOW
TdTAL

60S
27634

2383
25653

4397
23839

2B236

1

1

1
1

1
1

1
1

1

ROW
PCT

2,1
97.9

8.4
91,6

15.6
84,4

100,0

&F^CTIVENfcS8 VALUES (PERCENT)

INJURY
CATEi.UHT.tS

K*A
K + A + ft
K+A+H+C

1
EFFECTIVENESS ( STANDAHD

VALUE 1 DEVIATION

20,05 I 14,55
l?,01 1 7,72
1,16 | 6.P5

95X CONFIDENCE INTERVAL

FROM 1 TO

-3,81 I 43.91
. -0.65 1 24,66

-9.09 1 11,42

XNJllKY
CATElillNItS

K + A
K + A + H
K * A + tJ + C

INJURY

2 -

CHE

a.se
10,B9
17.81

FRUBAflRIT

OOUR

1 PU8T

1 2.0b
1 8.15
1 15,17

IF 3

1

1

1
1
1

(PERCFNT)

i
9

16

4

PHF.

.15

.04

.35

- onoR 1

1 PUST 1

1 1
1 7
1 14

.95 1

.71 I

.49 1

TOTAI-

2.
S.

IS.

n
4 <l
57
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TABLE C-8

a l i | i H A I < y Uf H 1 V 3 S t 'O ' / M (• tC. I I Vt ME 3K 3 J H U Y US I M i

11 X A& ftlJ-71
f A U J U S H t )

IHUT UlNS

CATtlilJHV

*:r
K • « + b i C
u

1
1
1

1
1

1

1
1

1/OMS |

16 "/be! |

1 h U '1 O | '

O.b

1 ,b
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1

1
1

1
1

1
1

PUS 1

laoj
'10 i bt

I

1

t
i

I
I

0

10

i if

X

•

it

0

1

1

1
1

1
1

1
1

CMC

ibilO

1 %

1 is!o

1 1,3
1 11 ,1

1 1.9.
1 13,5

UflUH

1 HU8T

1 dUlfcb

t l^OS

1

t

1
1

1
1

1

a
23

X

. li

.7

, 6
. /

1
1
1

1
1

1
1

1
1

I

TOTAL |

lollll \

100tt70 I

1204b I
97O<39 1

HCT

9 7.7

11 aO
8 9 , 0

Ufa , 1 ' I I iktiOti | l b , « I l^fa.J I ( 100,0

ecT

INJdrtY
I I
I tKt-fcCTlVtNESb I
I VAUUt I UfcVlAHON

I D t N C t INTtHVAU

(•HUM I TU

K + A + H
K t A • H t C.

••1 efl4
-0 , U

I 7,78 . in 17,17
5,51

1

tAifcUllMlt?) I

K • A t a |
K+A+H+U |

tl\JuHTf h

li " L

PHI. 1

S.12 1

'HUlJAH

PUS

£ . o
T , l

1 0 , h

1 U

T

<i

a

1 IF 3

1

1

1
1
1 i

IHKRC

4

HKf-

d , 0 6

«• OIIUH

1 HU3T

1 ?,,0i
I fc.fci

!

1

1

i

Tin

B,

U»
rwri- fi —r '•

* l .

31
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TABLE C-9

UF f -MVga 3 0 7 U - ' F L C T I VKNF.8S 8MJUY U S I N G
1 9 7 3 f f cXAS 6 5 - M

O u S f c H v K U , NUT A U J U S r t - 0
i nTAL CASFS « i c i«4«

JNJUHV
CATtGORY

c+o

K+A+U+C
0

K + A ^ + C + 0

1

1 Pftf

1 4?1

! i i";
1 ?• l ^ U
1 1.1f ? 0

1 i "i y ft u

e - L

I *

1 0.4
us,a
1 l . ' i
1 1 4 . 1

I £ . 1

1 1 5 , 6

INJUHY liJSTH

HJOU

POST

860
417 56

3132
19 4 fl 4

U656
37960

42M6

1 X

1 O.d

1 3.1
|3« ,8

1 4.t>
137,3

M l . 8

1

1

1
1

I
1

1
1

1

If lUTIt

PNE

UI975

1299
11070

1835
13544

15369

INS

4 -

1 *

1 0,4
1 14.7

1 1.3
113,8

1 1.0
1 13.3

119.1

Dt

1

1
1

1
1

1
1

1
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PUST

2 7 4 '14

al!5?

25137

27979

1 X

1 0.5
126.9

1 1.6
135. /

1 £ .8
124,7

IP-7,5

1
1
1

1
1

1
1

1
1

1

wow
TOTAL

99634

78?5
94019

1)483
90361

101844

HOW
PCT

9 7 ^ 8

7 . 7
9 2 . 3

1 1 . 3

100,0

JNJUKY

K t A

K + A + H + C

1
1
1

1
1
1

tFFECTlVENtSS VALl.'ES

EFFECTIVENESS
vAUJt

3,15
6,03

STANDARD
UEUAT1ON

9.03
U.Ui
3.51

(PFKCENT)

1 95X CONFIDENCE

1

I
1
1

FKfJM

-3 .90
o.afi

1

1
1
t

INTERVAL

11)

12.34
10.61
11.78

JNJIJKY
C A ( E b l l H l t 3

K + A

K • A • rt + C

t
1
1

1
1
1

INJURY

i -

PHE

<i.fc5
9 . 7 7

1 3 . 6 0

HRUBABU-I t

DOUR

1 PU31

I 2 . 0 2
1 7 . 3 5
1 in,93

IES

1

1

1
t
1

(PERCENT)

4

PKE

a.56
B.45

11.87

- DOUR

1 POST

1 1
1 A
1 10

.91

.58

.16

1

1

1
1
1

TOTAL

2.17

11 .an
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TABLE C-10

ul M iVdH eu'l t H U H v<i M t>H 5 11 |)Y U b l h
I 9 I H I fc. X A S h 'J - / I

0 f) .S t- W V t tJ, hUT A U J U J J U . 0

1
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ft • n |

C + U |

0 1

K+AtU+C+O I

I

1

I

I

t'hfc

1434

1 IBU
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<-' <: S 1

INJUMY
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1.4
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1 4 , 4
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.0
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. /
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1

1

1
1

1
1

1
1

1

v
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1
n

J
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4
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d'iO
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t)04

14

J4

1

I 1 J | 1 4

.0

:t
.9
, 4

.3

1 PU3t

1 409

t \b\&

! Aiii

1

1 0

1 1

1 4

.28
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:?

,0

1
1
1

1
1

1

1
I

1
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TOTAL,

67 ,'6

10028

i

1

1

1
i

1
1

1
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2 . 0
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t m c u v t N t s s j vAuuta ( P I H C E N T )

I i
1NJUKV | t i - h h U T J V t M t S b 1 bTAMJAHn
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CONFIDENCE LIMITS FOR A DOUBLE RATIO OF PROBABILITIES

1. Objective

To estimate a confidence interval for

Pl P3 P1 P4
p2 P4 P2P3

where p. = x./n., and the x are binomially distributed random variables.

2. Approach

We write

TT1TT4
R = T ^

where the tr are the expected values of the p..

Then we study

(1+e )(1+e.)
r « •• — (3)

by expanding the fraction in power series in e~ and £.,, These series ex-

pressions hold only if |ej < 1; that requires p to be restricted to the

range O...2TT, or x to the range O...2mr. Since a(x) = /mr(l-Tr), this is a

+ 2a range for n-rr = 4(l-ir). Since rnr = m is usually much larger than 4,

the restriction is violated only by a minimal fraction of all cases.

We calculate the first four moments of r to various degrees of approximation

and compare them. Finally, we will explore by numerical examples how large

the data base from which r is estimated has to be in order to use the simple

approximation.



The e are implicitly defined as:

p~ir
e v '

Since p = x/n

(4)

y-nir
e _ _ _

(5)

Therefore, for the. central moments the relation

(mr)"1

holds. Since x was assumed to be binomially distributed,

y (x)

•= nir(l-ir)

= mr(l-Tr)(l-2iT)

* 3n2fT2(l"?r)2 +

therefore

u2(E) - r

(1-TT)(1-2-rr)
2

(mr)

»liini2

(mr)2 (nir)

(6)

(7)

(8)

Introducing the number o£ "successes" (or injuries in our context)

m ~ mr, and assuming IT to be negligibly small relative to 1, one obtains

the approximation

D-2



yo(e)« —

-2

m
(9)

m m

Later we will use t = 1/m to simplify the writing of the formulas.

To calculate powers of r, we need

(1+e)2 = 1 + 2e + £2

(1+e)3 = 1 + 3e + 3e2 + e3

(1+e)4 = 1 + 4e + 6e2 + 4e3 + e4

and

1 1 ,2 3 , 4= 1-e +£ -e +e ...
1+e

)

l-2e+3e2 -4e3 + 5e4...

9 1 4
- 3e + 6e - 10eJ + 15e ...

- 4e + 10e2 - 20e3 + 35e4...

Taking expectations, one obtains

E(l+e) " 1

E(l+e)2 - 1 + y2

E(l+e)3 = 1 + 3y2 + y3

E(l+e) = 1 + 6y_ + 4y0 + y.

(10)

(11)

(12)

and

) 6y2 " 1 O y3

1Oy2 "

(13)
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If we substitute the approximations (9) and use t = 1/m, we obtain

2

3t

6tE(l+e)

and

b 1 = 1 + t + 2t
2 + t3

bo = 1 + 3t + lit
2 + 5t3

6t + 35t2 + 15t3

b, lOt + 85t2 + 35t3

(15)

2 3
b

4
We will later also need b1 , b1 , and b1 and a,.. The approximations up to t

are:

a n
2 = 1 + 2t + t2

3

2 3
2t + 5t + 6t

3t + 9t2 4- 16t3

At + 14t2 + 32t3

(16)

We also will use that for independent random variables x and y

E(xy) - E(x)E(y)

holds.

(17)

Finally, we will use the following relations between the central moments \\
t

and non-central moments u. :

2(y1
1)- U8)
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4. The First Moment

4.1 Approximation Using Linear Terms Only

If one expands r, considering only the linear terms, one obtains

r = 1 + e1 + e4 - e2 - G 3 (19)

and therefore

E(r) = 1. (20)

4.2 Approximation TJging Terms up to the Second Order
An expansion up to second order terms is

r = (l+e1)(l+e4)(l-£2+e2
2)(l-e3+e3

2) (21)

Because independence between the e^ was assumed, this gives

E(r) - 1 + n2 (e2) + v2 ( E 3 ) . (22)

This shows that the expected value of R is greater than (p,/p»)/(p-,/p/);

therefore using this as an estimator for R overestimates the effectiveness

1-R. To assess the magnitude of this bias, we use the approximation (9) and

obtain:

E(r) « 1 + — + —•. (23)
m2 m3

For the situation where each of the four p's is calculated from 20 injuries,

E(r) - 1 . 1 ,

for the situation where each is based on 100 injuries,

E(r) X 1.02.

These biases may appear small. However, if e.g., R = 0.95, was estimated,

in the first case the true expected value would be Rr = 1.04, and instead

of an effectiveness 1-0.95 = 0.05, 1-1.04 = -0.04 should be used in the

first case: this means that the expected effect is approximately the

opposite of what one would expect from the biased estimate. In the second

case R' = 0.97 is the unbiased expected value and the effectiveness should

be 0.03 instead of 0.05, a reduction by 40%!
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'1 iliS_7 SSSS-JiE. J-SLJihe_Third_Order_

Using equation (17), we obtain

E(r) « E(l+e])E(:i+e4)E(-j™~-) E ( - j ~ - ) , (24)

and from (12) and (15)

E(r) = (1+t +2t^'+t 3)(l+t +2t,2 + t 3) (25)+2t^+t )(l+t +2t, + t
7 3 2 2 3

+t3+2t22 +t?t3+2t '+t2 +2t2 t.j+2t2t3 +t 3 ,

retaining only terms up to the third order. To make estimates of the

order of magnitude of the higher order terms, we assume tv = L. ~ I and

obtain

E(r) » 1+2T +5T2+6T3 ,?6^

- 1 +2T(1+ -| T +3T2)

For the first case discussed in 4.2, m = 20, X = 0.05, one obtains E(r) =

1.11, compared with 1,1 in Section 4.3, Whether this difference is im-

portant depends on how large R is. For the second case, m = 100, T -- 0.01

the effect is to increase E(r) from 1.02 to 1.0205, which is negligible.
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5. The Second Moment

5.1 Approximation Using Linear Terms Only

Using (12), (13) and (17), we obtain

2
E(r ) = (l+y0(e,))(l+yo(e4))(l+3yo(e2))(l+3yo(e3))

(27)

when only first order terms in the y9 are retained. In order to calculate

y2(r), we use (18) which requires (y '(r)) .

P1'(r) = (l+y2(e2)) (l+u2(e3)) and (28)

(yx'(r))
2 - 1 + 2y2(£2) + 2v2(e3) ^ (29)

retaining only the first order terms in the vu. Combining (27) and (29)

according to (18) gives

y2(r) « V2te])
 + H2(e2) + y2(e3) + U 2(e 4); (30)

the variance of the double ratio is the sum of the variances of the four

factors.

• 2 Approximation Using Terms up to the Third Order

For this approximation we immediately use the approximations (15) and (16).

First we have

p 2'( r ) = E(r
2) = 2 2 L 2 i 2

(l+3t2+llt2
2+5t2

3)(l+3t3+llt3
2+5t3

3)

2 9 T 2 2 9
3t2+3t3+llt2 +9t,t3+llt3 +5t2 +33t2 t3+33t2t3 +5t3

1+t4)(l+3t2+3t3+llt2
2+9t2t3 +llt3

2) + t1t4(l+3t2+3t3),

if one retains only terms up to the third order. Since

yx' = h
1^2

)hiU3) (32)

(16) gives
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( y ^ ) 2 = (l+2t2+5t2
2+6t2

3)(l+2t3+5t3
2+6t3

3) ( 3 3 )

= 1 + 2t2+2t3+5t2
2+4t2t3+5t3

2+6t2
3+10t2

2t3 +10t2t
2+6t3

3

retaining only terms up to the third -order. Combining (31) and (33)

according to (18) gives

tl + t2 + t3 + t4

(34)

+t t,(l+3t2+3t3).

The linear terms correspond to the sum of the four u (e.). The higher order

terms are impracticably complicated to he used. Therefore, we use again the

special case where all L. = T and obtain:

P2(r) = 4T + 30T
2 + 112T3

= 4T (1 +--~-Tm + 23T2) (35)

= 4Tf

Since 4T corresponds to the linear terms of W2(
r)» f is the factor by which

it has to be increased. For m = 20,one has f ~ 1.43, and for m = 1.00, one has

f = 1.08, for m = 500, f = 1.015. Thus, for ra = 20, the higher terms are. not

negligible; for 100 they will usually be so, whereas for 500 they are practi-

cally always negligible.



6. The Third Moment

(18) gives for the third moment

1
t ) 3 (36)

Using directly (14), (15) and (16) and substituting one T for the t.,

we obtain

2 2
M3'(r) = (1+3T+T

2) (1+6T+35T2+15T3)

= (1+6T+11T2+6T3)(1+12T+1O6T2+45OT3) (37)

= 1 + 18T+189T2+1224T3

omitting all terms of higher than third order.

Combining

U *(r) = (1+T)2(1+3T+11T2+5T3)

2 3 (38)

= 1 + 8T + 44T + 144T

with (26) gives

U1'(r)u2'(r) = (1+2T+5T
2+6T3)(1+8T+44T2+144T3) (3g)

= 1 + 10T + 65T2 + 278T3

up to terms of the third order.

Finally, we need

(M 1
1) 3 = [1+2T+5T2+6T3] (40)

according to (26). This gives

(U 1
1) 3 = 1 + 6T + 27T2 + 86T3 (41)

again omitting terms of higher than third order. Combining (37), (39) and

(41) according to (36) gives

y3 = 48T2 + 562 T3. (42)

Since y, is not easily interpretable, we will use it only for the Gram-

Charlier series expansion to be performed later.
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The JFour th Moment

PA
! = E(r4) = E(l+El)

4E(l+e4)
4E(I^-) E(r^-) "

 (44)

Using (14) and (15) this becomes:

2 2
P4' = (1+6T+7T

2+T3) (l+10T+85T2+35T3)

= (1+12T+50T2+86T3)(1+20T+270T2+1770T3) (45)

= 1 + 32T + 560T2 + 6096T3

if omitting terms of higher than third order.

Combining (26) and (37) gives

Vi1'(r)v3'(r) = (1+2T+5T
2+6T3)(1+18T+189T2+1224T3)

= 1 + 20T + 230T2 + 1698T3

Combining the simplified versions of (31) and (33) gives

(y]'(r))
2y2'(r) = (1+4T+14T

2+32T3) (1+8T+44T2-! U4T3)

= 1 + 12T + 9OT2 + 464T3. "if*

Finally, by squaring (33) we obtain
2

(y ' ) 4 = (1 + 4T + 14T2 + 32T3)

1 (48)

» 1 + 8T + 44T2 + 176T3.

Combining (45), (46), (47) and (48) according to (43), we obtain

y4 = 1 + 32T + 560T2 + 6096T3

-4 (l+20T+230T24-1698T3) (49)
+6(l+12T+90T2+464T3)
-3(1+8T+44T2+176T3)

=• 48T2 + 156OT3.
4 2

Since u = 4T+. . . ,the excess or curtosis y /v_" approaches 3 for staaJ 1 <mju;

of T; this is the value for the normal distribution.
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8. Gram-Charlier Series Expansion

8.1 Basic Formulas

A probability density function f(x) can be expanded into a series

f ( v \ _ lf.(v'\ ('1+ ••-n (V> 4- -•-"••• H (v} + ") fsn')

where it is assumed that x is transformed to have mean zero and variance

1; y~ and V. are the correspondingly transformed third and fourth moments,

H.(x) are the Hermits polynomials

H2(x) = x
2-l

H3(x) = x
3-3x (51)

H4(x) = x
4-6x2+3

cf)(x) is the normal probability density.

The cumulative probability function can be expressed as
* *

F(x) = 4(x)-<Kx) (-f^OO +-ft24~H3(F)+'"*:> (52)

where $(x) is the cumulative normal probability distribution.

In standard texts I found no remainder terms indicating how accurately

a finite series using only a few terms of the infinite series approxi-

mates the true distribution.

8.2 Numerical Examples

8.2.1 m = 20

If we assume that all four p. are estimated from 20 injury cases, and

that the injury probability is small, we obtain:

First two moments (using linear terms only):

V * X (53)

V2 = ~ = 0.2

First two moments (using terms up to the third order):

V = 1 +fo + ~T + ~3== 1-113

70 20
ZU l (54)4 , 30 , 112 _ 0 Q O+ + = 0 > 2 8 9

1 ZU 20Z 20J
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First four moments (usin» terms up to the third order);

Px' - 1.113

p = 0.289 „ (55)

p, - 0.190 p, = u_/"u = 1.223
3 3 3 2

P4 = 0.315 p 4* = U4/P2
2 " 3' 7 7 2

Figure 1 shows the two tails of the cumulative distribution of r. The

approximation of the first four moments was calculated from the Gram-CharHer

series. It is presumably the closest approximation to the "true" distribution

of r. The lower and upper 5th percentiles are at r = 0.37 and r = 2.26

The approximation of the first two moments using terms up to the third order is

based upon a normal distribution with the "true" mean and variance; the lower

and upper 5th percentiles are 0.26 and 2.00

The approximation of the first two moments using linear terms only is based unon
2 2 7 2

a normal distribution with mean 1 and variance = E, +£„ +e ~+e, . It has the lower
1 2 3 4

and upper fifth percentiles 0.22 and 1.74.

Both of the latter two approximations are unsatisfactorv since the effectiveness

is 1-R; using one of them may result in accepting an effect as significant

which is with a fairly high probability due to chance, r = 2.04 would be

considered significant at the 99% level, whereas it is only 92.5% signifi-

cant with the "true" distribution.

8.2.2 m = 100

The corresponding results are:

First two moments (using linear termn only):

First two moments (using tetms up to the third order):

1 10° ioo2 ioo3

(57)

4 . 30 , 112 .
f H r- = 0.0431
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F(r)
1.0 r—

0.9

0.1

0.22

0.2 0.4

First two moments
(linear terms only)

First two moments
(terms up to the
third order only)

Sirst four moments

First six moments

1.5 2.0

Figure 1. Two tails of the cumulative distribution of r (m=20),
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First four moments (using terms up to the third order):

u ' = 1,02.1

"2 - 0 - 0 " 1
 (58>

U 3 = 0.00536 y'3 = VI3/ l^
 = ^'^

p. - 0.00636 = u/' = y./uo
2 = 3.424

4 4 4 2

Figure 2 shows the tails of the corresponding distribution. Here, at the

left tail, the differences between the three distributions are negligible.

At the right tail, the difference between the approximations of the first four

and the first two moments (using terms up to the third order) is negligible; the

difference between them and the approximation of the first two moments using linear

terms only may just be important in some cases.

8.3 Approximate Estimation of Confidence Limits

To calculate the entire distribution or part of it to determine for
1

which x , F(x') - 1-a holds is relatively time-consuming. An approxima-

tion may be sufficient. We write

F(x) » F(x ) + F'-(x ) (x - x ) (59)
0 0 0

We now chose x so that <j>(x ) = 1-a, x is the derived confidence limit

for the normal distribution. We define x1 as the confidence limit for

the studied distributionJ F(x') = 1-a. Then we have

x' - x = 1 " a " F ( x o ) (60)
X Xo F'(x ) ' { ;

Q

(52) gives

F(xo) -

(61)
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1.0

0.9

u

0.60 0.70

1.33 1.34 1.405

First four moments

First two moments (terms up to
the third order only)

First two moments
(linear terms only)

1.10 1.50

(r)

Figure 2. Two tails of the cumulative distribution of
r(m=100).
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Since F1(x) = f(x), we can combine (60)s (61) and (50) and obtain

y3 V 3

6 I o 24 3 o /,-..s

If we use a = 0.05 as an example, x =1.64, and we have EL (x ) - 1.690,

H0(x ) = - 0.509, H. (x ) = - 5.904. Therefore,
JO 4 o

0.282y* - 0.021(u)V-3)
x'-1.64 = — V 2- (63)

l-0.085y3 - 0.246(y4-3).

Thus, one can calculate the approximate upper 95% confidence limit for
ft A

any distribution, where the y_ (skewness) and \\, (excess, curtosis)

are given.

Conclusions and Recommendations

The numerical examples suggest that for m > 100 one can use the normal

approximation, preferably corrected for the bias in r; but for m > 400

or 500, this is definitely not necessary.

For m = 20 the normal approximation, even if corrected for bias and with

an inflated E, is definitely inadequate. Somewhere between 20 and 100

is an m where it becomes sufficient to correct r and inflate e. The

approximations were derived for "small" values of the ir.. That means

that the p have highly skewed distributions. For larger ii. the distri-

butions are less skewed; for v. - 0.5 they are symmetric. Therefore, one

can expect that the normal approximations will be sufficient for smaller

values of m than suggested above, if the IT, are not small.
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For small values of m one should proceed as follows:

1) Calculate VjCe.)

1
2) Calculate E ( ~ - )

3). Calculate E(r )

4) Calculate V-^Cx)

5) Calculate p^Cr) and ii, (r)

6) Apply equation (62) for the desired a

Elaboration

1) Calculate p, (e.)
1 J ' Pl P3i = order of moment, j index of p. in —— :

Formulae (8) do this

P2 P4

1 k k
2) Calculate E (r— ) ; E (1+e.) . Assume that only the second

1+E . J
order approximation will be used: k = 1, 2.

E (

E (1+e.) - 1

E (1+e.)2 = 1 + V,(e.)

k k
3) Calculate E(rk) = E(l+e;L)

k E(l+e4)
kE (j~~) E (3^-)

' k 2 3
yk (r) = E(r )

4) Calculate y2(r). Use formula (18).

TT- TT^. k

Calculate \ (R) = (~ : ~ ) P
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Calculate y (R) = (~ : ;~) y, (r)
Z 4

5) Omit for this level approximation.

6) For tn.> 100, use a normal distribution with y. (R) and ji?(R)
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